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Alaska, as has frequently been pointed out, has an area of 586, 1,00 square 
miles, equal to about one-fifth of that of the continental United States, but 
according to the census: of: 19,0,: has: a total population of? only 72,524, after 
three-quarters of a century: of: American occupation. following nearly one and 
a half centuries of Russian.-: Of the present. population, approximately half 
is still composed of native races, Esquimo,: Aleut,. and Indian, with a low 
standard of living and limited buying power... The. white population is increas- 
ing but slowly, Seen ye a ae eure eee on natural resources in the 


Territorye ‘“w'ttrrteee ' ee ee 


Whiteseceee 1 °& i 

Aleut...ee | 2, 15 a. | Iele9y - 2,942 Ince in Indian; 5,599 
ESquim0e ee 17,617: 12 PAs ){ 29,596 ho 5652 13” 698} 19,028 115, 576 
Indianeeee (11,478: a. a 18 9,918 10,955 11,283 
Othereecece ‘1 6}: 62 6 -8 6 
Total 
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, As was true of ‘most of ‘the Sbabes west of the ‘Wiwnlesinpt Alaska pio- 
neered by fur trappers and gold miners, Sinoe it came into American posses- 
sion its furs and fish-‘have added more ‘than a billion dollars to the national 
wealth and its mines ‘more than ‘tbhree-quarters of a-billion, the latter mostly 
in the form of gold, ‘In the ‘years immediately preceding. World War II the 
Territorial fisheries were ‘yielding approximately $60,000,000 a year, the 
mines $24,000,000, and the fur ‘trade 2% -million, yet the total population has 
hardly more than doubted au eae ees 


Consider, by way ‘of: coneeasy, ‘certain of our. Jestern States which in 
general topography, ‘climate; and character. of resources: are not entirely 
dissimilar, Montana-may ‘appropriately be taken as an example. This State 
has an area of 147,138-square ‘miles of -meountain and plain and in 1940 had 
a population of 4,150;003.:‘It also was pioneered by fur trappers and gold 
miners, The fur trdders were’ followed :by eattlemen and farmers, and the 
gold seekers by minérs ‘of copper-and other base metals, Smelters were built, 
power was developed, roads and railways were constructed, and industries in 
wide variety were developed. -Between 1870 and 1940 the population increased 
from 315,358 to 4,150,003, and a great State having a soundly based and bal- 
anced economy has been developed (see figs. 1 and la). 
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A similar story could be related of Colorado and other ‘tiestern States - 
though the parallel with Alaska would be less close, primarily because: of 
climatic differences, The settlers in each ofthe States had, however, to 
overcome the effects of distance and isolation. From the point of view of 
time of travel necessary, Alaska has long had the advantage, since its con= 
tact with its principal market center, Seattle, has been by ocean steamer, 
whereas Kiontana had for many years. to depend on slow-moving covered wagons 
to connect with Chicago. - Actually the first machinery to work the mines. at 
Butte was hauled in on oxcarts,.and the first shipments of ore were trans- 
ported to railhead by the same means of transportation. From railhead they 
made the further long journey. by rail and ship to Swansea, ‘Jales, yet hontana 
has developed at a rapid pace and Alaska has not.. ‘ihat does. luontana have 
that Alaska lacks? ..-.—S— a ; 


| Probably the’ fitst thou would be. climate, but the differences are 

‘not as great as commonly supposed, Any country as large. as. Alaska is bound 
to have a wide variety of climates... They range, for example, from a winter - 
low at ‘Sitka which corresponds with. that. at. Meridian, Miss., and Tallahassee, 
Flay, to a winter temperature in the Tanana: Valley. which is approximately ~ 

the same-as in Yellowstone National Park. . The high and low extremes in the 
‘Matanuska Valley correspond fairly. well to those in northern Minnesota and 
parallel latitudes west.: In central .Alaska the winter and summer temperatures 
similarly compare with those of North Dakota and northern Minnesota, The most 
significant clinatic difference is. the shorter growing season in Alaska, This 
is somewhat ameliorated by the greater number of daylight hours in Alaska's 
summer time, While the winters over. much of the Territory.are long and severe - 
in the interior and:on the Arctic coast, southern Alaska has a year-around 
climate that may properly be characterized as mild,.: Certainly the climate 
over much of Alaska is not more unfavorable than in large parts of the United 
States vee have been pioneered and settled without undue hardship. 


If inate is to bear any large. part of the blame for the slow develop-- 
ment of Alaska, it must be coupled with the fact that American life in recent 
-‘ years has becomé* ed easy that we do not have the same proportion as formerly 
"of hardy pioneers willing to endure hardships in order to secure land and 

make homes of their own,- With the great growth of industry, the avenues of 
opportunity have so multiplied and diversified that the majority of our people 
no longer live on farms,:and the farmer's boy has now a wider choice than to 
follow his father in clearing a tract in the wilderness or breaking original 
sod’on the prairies. ‘With this change has come a lessening of attachment to 
the particular locality in which each of-us was born and where each passed 
his early years, ‘Je have, as a nation, become detached froia our home local- 
_ ities as well as from our parental. vocations, ‘While this has strerigthened 

our nomadic dnstincts it has dampened the ardor to win a home from the © 
wilderness which was the dominant motive in the spread of our people from 
the Atlantic to the West coast. This is probably a factor, possibly a con- 
Siderable one, in the slower movement of population into Alaska than into 
the Western States settled earlier. | | 


There is piney of. land to be had in Alaska, though it is of unequal : 
value, as is trtie elsewhere. It is sometimes charged that it is ‘Locked up by 
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the Government and unavailable to settlers, a charge not entirely sustained 
by examination of the figures, It is true that more than 98 percent of the 
area is still in the hands of the Federal Government. it is difficult. to 
obtain an exact figure of how much land is really still so held since,. to 
cite one difficulty, unpatented mining claims, so long as the miner files 

the necessary annual affidavits as to assessment work (which by no means 
always reflect the. true facts), are withdrawn from entry by anyone else and 
even from resumption of cwnership by the Federal Government, so that Uncle 
Sam is in the strange position of not always knowing what land he owns and 
what he has sold or given away...,However, of the total acreage in Alaska 

less than 15 percent (53,490,414 ) at the end of 1936 had been reserved for 
any public purpose whatever, Nearly 325,000,000 acres were then still un- 
appropriated and unreserved. The figures for today probably would be slightly, 
but only slightly, different. During the war several large temporary re- 
serves have been created, but it is not expected that much if any of the land 
so covered will be permanently held, In addition to the. 53,000,000 acres 
reserved by the Federal Government, 21,455,209 acres have been given to the 
Territory, mainly to support schools. The Territorial title tc this land 
attaches as rapidly as surveys cover it. Obviously much the larger part of 
the Territory is open to. settlement under the general land laws, and included 
in this open land is mich that is good for one: purpose or another. 


Siace this land is available in quantity and the natural resources of 
the -Territory are large and varied ~ as they are — and since the climate does 
not differ greatly from that in areas we have already pioneered and settled, 
and access is at least as easy as it was to the Far West when the long immi- 
grant trains wound their way into and across it, the questicn remains ‘as to 
why Alaska is filling up so slowly. 


There are undoubtedly many reasons, and the final answer lies in a com 
bination of them rather than in any one. The major reason probably is to be 
found in the change that has taken place in American life since colonial days. 
If, when the stream of settlers moved west across the Appalachian hountains, 
there had existed in New England and.the Atlantic.States the numerous oppor— 
tunities to make a living and get ahead by going into industry that now exist 
in those areas,. pressure of population on.land would hardly have been felt, 
and it would have been only the spirit of adventure that would have called 
men to face the Indians and other dangers in the lands beyond the mountains. 
In those times, however, our East had only. been industrialized to a very 
limited extent. Agriculture was almost the only industry men there knew. 

Now, vastly more men and women find a livelihood off the farm than on it and 
feel no necessity to move far away and endure unaccustomed hardship to secure 
land on which to raise food for themselves and their children. Despite peri- 
ods of depression when, for some reasan.er another,. thousands are thrown out 

of work for a time, there is no major. permanent movement back to the land and 
no large migration. When the Okies swarmed into California it was in search , 
of jobs, not of land. -As a matter of fact, the larger part of those. unemployed 
in business depressionshave been so conditioned by their life, as units of 
industry, that they are not prepared to profit from the land, even when moved 
ontc it and provided in advance with facilities and help which were unknown 
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to their pioneer ancestors, The history of the Matanuska settlement proves 
this abundantly. There most of the’ settlers originally moved in by Federal 
aid have drifted away. The present flourishing community is made up of 
successors — men who came of. their own initiative, The early experience of 
the Reclamation Service, and indeed of many efforts in many parts of the 
world to give to misfits in the cities opportunities on wild land, prove 
clearly that such artificially stimulated migration is'no sure method of 
inducing rapid and successful settlement, ijen who for one reason or another 
make a failure of life in an environment with which they are familiar do not 
often make a success in one of which they know little or nothing. It takes 
more than land, barns, and a few animals’to make a successful farm, The mo- 
tives which, through So many years, led Americans to move farther and farther 
west from the seacoast strip they won in Colonial days*and to build up, one 
after another, the magnificent States of our West, no longer dominate American 
life, The pioneer instinct has changed form and the frontier that attracts 
young men today is not geographic but industrial. If, after the Civil ‘iar, 
jobs at $5 per day and up had been available in the automobile factories at 
Detroit, few indeed of the returning soldiers would have homesteaded and 
fought grasshoppers and prairie fires to win even the rich corn’ and wheat 
lands of Kansas and Nebraska, It is in these psychological factors that much 
of the answer to Alaska's uae lies, - 


Economics, however, laa WELL as - uevenolees enters into the problem, 
People must be able to make a living, or they cannot remain in any area, 
Practically, too, they must have or think they have a chance to better them- 
selves by emigrating, or they stay where they are. Subsistence farming is 
not an attractive occupation, and so far as agricultural life is concerned 
anything beyond that depends on opportunity to sell farm produce at some 
profit rather than merely to produce them, A market is as necessary as the 
land, and it connotes the presence of honfarmers engaged in productive or 
service industries, Since the latter are nonagricultural dependent industries, 
some form of industrial production is necessary to a balanced and expanding 
industry. Historically the mines have most often been the basis for initi- 
ating and sustaining industry in a new country. There is a gréwing disposition 
to depend on chemistry to transmute surplus farm crops into industrial mate- 
rials, but it is still true that it is the mines which supply the materials 
for the machinery of modern civilization, that furnish more than half the 
materials transported in commerce, and that truly form the backbone of our 
economic set-up today. For that reason, this special inquiry as to the part 
Minerals have played and may play in the i sa of Alaska was undertaken 
in the summer of 1945. 


THE COUNTRY 


Alaska‘ is a large peninsula with adjacent islands, at the northwest corner 
of the North American Continent (see fig. 2). It extends from 130° west to 
173° east in longitude, stretching as far west of San Francisco as the latter 
is west of New York, In latitude it lies oetween 51° and 72° north, roughly 
the same as from London to.Iceland. Despite its northern position, it is by 
no means the land of snow and ice that it,was long popularly pictured, nor is 
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the larger part of it really an Arctic country. Sitka parallels Edinburgh, 
and southeastern Alaska, where most of the people of Alaska live, parallels 
and is not greatly different from Scotland, although the mountains are higher, 
Geographically the country consists of two mountain belts with a plateau 
between and an Arctic plain to the north. The southcrn of the two mountain 
belts, the Pacific mountain’ system, is the extension to the north of the Coast 
Range of Oregon, Washington, and British Columbia, The international boundary 
runs along its crest to Mountain St. Elias, where the boundary turns north 
while the mountains continue northwest then southwest and the system swells 
out to form the Alaskan Range on the “north and Chugach Liountains along the 
coast, with the Copper River Basin between, | The Chugach Mountains also turn 
southwest around Prince ‘illiam Sound and extend through the Kenai Peninsula 
and Kodiak Island dut under the ocean.” The Alaska Range, beginning with the 
Nutzotin Mountains near the international boundary, culminates in Mount. 
McKiniey and then swirgs to the southwest into the Aleutian Range which forms 
the backbone of a great peninsula and chain of islands ee. to 
Japan and dividing Bering Sea from the Pacific, | 


- Beyond the Pacific mountain system and extending northto the Brooks Range 
is the Central Plateau region, which occupies an intermoyntain position sine 
lar to that of the Great Basin country of Utah and Nevada. This region is 
dominated by two grcat rivers, the Yukon and the Kuskokwin, and extends into 
Seward Peninsula to within 60 miles of Siberia, North of it, and trending in 
Alaska westward, is the Brooks Range, including the Endicott ‘hiountains, Brooks 
Range, Baird Mountains, and DeLong l.ountains, North of this, in turn, is the . 
Arctic’ plain, ‘whith slopes from the mountains to the ocean at Point. Barrow, . 
the most northerly point on the mainland. 


Glaciers and snowfields occur in.the Pacific and Endicott Liountain areas, 
but are abscnt in the interior. The lower parts of the valleys in the Coast 
Range and of the Chugach Liountains até forested, and the interior and the south 
slopes of the mountains are covered with scattered timber;:but the Arctic 
‘slope, most of Seward Peninsula, and large areas in the interior are tundra, 
covered with moss and low bushes, and sect with many small lakes and pools. 
These, in summer become breeding places for clouds of mosquitoes. 


For purposes of discussion the Territory may be divided into six districts: 
(1) Southeastern Alaska; (2) South Central Alaska; (3) Southwestern Alaska; 
(4) the Interior; (5) Seward Peninsula; (6) Northern Alaska. 


Seatneseeern Alaska is the most accessible region and the one best known 
to visitors, It is a rugged mountain area rising abruptly from the sea to 
2,000 to 3,000 feet, but with crests rising 5,000 to 10, OOO feet and in Mount ° 
Fairweather Lo- AS, 300 feet, This district lies Bébwesn. Canada and the Pacific, 
is cut by channels of the sea into numcrous islands and peninsulas, and is a 
land of great scenic beauty and are wealth in sa ee and 
marine products, _ . 


, s ci oo 


South Central Alaska is similar, Sate: to Southeastern’ Alaska, with 
Prince William Sound affording numerous good harbors. The timber in the 
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Chugach Mountains differs in character from that in Southeastern Alaska and 
is not s0 close-set, The mineral wealth is varied and, .in cea in= 
cludes coal and potential oil ‘fields. vei 


Southwestern Alaska is little el despite its being the area first 
occupied by the Russians,. It stretches out into a series of wind-swept 
islands closed in by frequent fogs and is sparsely inhabited, Fishing is = 
now almost the only industry, and Bristol Bay, on the inner Bide: is one of 
the. great pee onscenesne Sout eiae 


The Interior ajeteick: of Alaska is dominated by the ‘Yukon River, one of - 
the first routes of access, now supplemented by the Alaska Railroad from | 
Fairbanks to Seward on the Kenai Peninsula, the Richardson Highway to Valdez, 
and recently the Alaska wilitary Highway route to Whitehorse and points far= © 
ther south in Canada, It is a country ranged by caribou and other wild life; 
with scattered: areas of agricultural land and is now devoted to hunting, se 
ing and mining, especially Pracee mining. . 


The Seward Peninsula, which juts into Bering Sea north of the . Yukon, 
includes some mountains but is mainly a low windswept tundra country, with 
important placers and a little lode mining. Fishing and hunting are native 
industries. -Nome is the principal settlement and has steamer connection in 
summer with Puget Sound and, as is true of nearly all of Alaska, now has year- 
around air-transport connection as well. There is, in fact, through daily 
plane connection between Seattle and Nome, the time consumed being from morn- 
ing to midnight (see fig. 3) 0 


Northern Alaska is suitable for reindeer. and is inhabited mainly Bg 
Esquimos, who generally live along the coast andrivers and who trap, hunt, 
fish, carve ivory, and are now finding occasional seasonal employment in 
varied industries such, for example, as driving trucks and caterpillars on 
land and motor boats along the coast and on the rivers, There are a few 
local coal mines and trading posts, as well as schools and other Government 
institutions, The Esquimos are not a tribal people but individual citizens 
and proud of their status, They are drifting into new occupations and are a 
potential asset of. the Territory. On the Arctic Plain there are oil seeps and 
possible oil fields ars -.now oe ee by the Navy. Coal is found at a 
number of Pracees a 

The peelogical senion win iiacka- ranges from the pre-Cambrian and Paleozoic 
through Triassic, Jurassic, Cretaseous, and Tertiary to the Quaternary gravels 
so extensively werked for placer gold, The Devonian and Silurian contain 
nonmetallic resources.of probable importance, the Jurassic, Cretaceous, 
Triassic, ‘and Tertiary and are the potential source of petroleum, and the 
Tertiary includes most of the-coal beds. .In many localities the rocks have 
been repeatedly intruded by both acid and basic. eruptives and have been widely 
metamorphosed, - Igneous activity has taken place a number of times extending 
into the present, and in this circumstance of wide mingling of sedimentary 
and.eruptive rocks lies the most hopeful prospect of a widespread and growing 
industry based on ) Finding and ene metallic: ores -in-rich- variety. 
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The geography and geology of Alaska are mainly known through the work of 
Territory almost as soon as its own foundation in 1879. Among the geologists 
who contributed to the early knowledge of Alaska's geology may be mentioned, 
especially, W. H. Dall,.I, C..Russell, C. W. Hayes, J. EB. Spurr, W. C. 
Mendenhall, Alfred Brooks, and F. C. Schrader. In 1903 the Alaska Division 
was set.up as a separate Branch of the Survey under the* direction of Dr. 
Alfred H. Brooks, whe. long continued in charge and who became the first and 
undisputed authority on the region. He was succeeded by Dr. Phillip S, Smith, 
who but recently retired. In 1904 a map of the’ country was compiled from 
results from previous.explorations. In 1906 Dr. Brooks published a general 
report on the geography and geology of Alaska, 3/ which remains standard for 
many districts and has been largely used in preparing. the brief summary given 
above. -In the years since, the survey has been pushed as rapidly as*funds 
available have permitted. According to a memorandum prepared by Dr.::John C. 
Reed, assistant chief Alaskan geologist,. for use of a Congressional committee 
visiting Alaska in the summer of 1945, the progress : in mapping has been as 
summarized benows 

Approximately half of Alaska has been mapped on reconnaissance 
standards by the Geological Survey during the past half century in 

Gommection with its investigations of the Territory's mineral re- — 

sources. . The annual appropriations for all such investigations ‘have 

been very small and the suballctments for topographic mapping were 

-mecessarily extremely limited. However’, avery effective, though » 

small, staff of reconnaissance mapping experts was developed under — 
this sustained program. This personnel, together ‘with their special 
techniques and instruments, formed the nucleus of a large charting 
organization which was developed in 1941- Tee) “by the Survey to supply 
terrain data throughout the world for the Army Air Forces, In con- 
nection with this program the. gveater part of Alaska has been pho- «- 
tographed from the air, and aeronautical charts have been compiled 

therefrom, a 


Because of the acute need for genoral Alaska maps, the Sarvey 
has recently started and expects to continue to tse a small portion - 
of its productive capacity in the proparation of a& new ‘general map 
of Alaska on the scale of 40 miles to the inch (sée fig. 4). This 
project will incorporate on the new map the data now availablo from — 
trimetrogon aerial photography and will provide for the first time 
a uniformly reliable gencral map of the whole of Alaska, Although - 
it’ is hoped that this new map will be available for distribution 
within a period of months, and that good progress can be made’ on 
supplemental editions including contours and relief shading and on 
general maps of other scales, actual progress will depend’ on the - 
funds that can be. squcezed from an exceedingly limited budget that 
Must also finance. ee high-priority projects. 


Brooks, A. H., The Geography and Geology of Aiasie, a Summary of Existing 
Knowledge: Geol, Survey Prof. Paper 45, 1906, 327 pp. 
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_ It will be noted in the attached diapram showing the present 
_, Status of topographic mapping in -Alaska, that approximately half | 
of the Territory is still unmapped on the: standard required for 
. the most effective mineral investigations, general planning and. 

development studies, utilization of férdsts, water power and 
. other natural resources and the myridd ‘Activities for which a .. 
knowledge of the features of the land’surface is essential. 


It is hoped that, by the end of ‘the ‘current fiscal year, 
requirements of the War Department for ¢hart production will | 
have:.besn alleviated to the extent of enabling the Geological .. 

, Survey to.assign personnel to résume’its topographic mapping Senta 
i>... program for Alaska and that financial’ arrangements for. supporting. . 
' , the program can be made, Because of’ the available aerial photo-, ._, 
. graphy and the work accomplished by the Survey in connection with, ._. 
. its worldwide charting program, the retonnaissance coverage could 
be, completed within a few years, and a’ complete series of maps on 
a scale of 4 miles to an inch with seid Toot contours made available , 
. for public distribution and UuSEs ~ | % wate? 


Topographic maps on scales of L-mile to an inch or pik mile to an 
inch, with 10 to 100-foot contour. intervals depending .on local, needs, 
should be made available as soon as possible for certain critical |, . 
areas, The ultimate needs in Alaska ‘for ‘such large-scale maps, to . 
facilitate the intensive development ‘cf ‘areas of special importance, | 
can not yet be estimated accurately.:’*Such detailed maps must .be,. 
supplied, during the first post-war years, for the most urgent _ 
projects and, subsequent to the completion of the Alaska reconnais- 
sanice maps, should be supplied for other areas as the needs arise, 


The Survey geologists have issued some 600:separate reports and in them 
have covered, in some degree of detail, virtually all the districts in which 
there are mines or deposits of potential value, These reports and maps have 
been most ‘useful and have been in such demand that a large number are out of 
print, though they still afford the best basis for any attempt at’ development 
in the areas covered, In many cases later work in adjacent areas would per= 
mit considerable revision and refinement of the maps, and geological questions 
unsettled when the report was written have since been resolved, 


MINERAL RESOURCES 


It has already been stated that in the years since the United States 
purchased Alaska its mines have poured more than three-quarters of a billion 
dollars worth of wealth into the national economy, Of this, much the largest ., 
part has been in the form of gold, which was mined to some limited extent from 
the first but which jumped into prominence as a source of wealth at about the 
turn of the century, The record of output of minerals as a whole is given in 


the following: table: 
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Total value of mineral roduction of Alas 1880-19441 


Year ee Ce Year | Value _ 
1380. ccccees® 6,826 | 1903 acccece ? es 088, 56 of ea a ttn, rer gil 
1SSleesecev| ~ “153000 | 19K.ccccce 9,627, LOSS DOR ccccacaal 
IBE2.eeceee| 23,000 | 1905.eeeeee] 16,490,720 | 1928..ccevee| 14,024,489 
IBEZececeese, » O7,16 | 1906.ccccee, 23,501,770 | 1929. ceeeeee; 15,946,830 
IBS heceews 72,000 190 weuesee 20,840,571 pio ie prea 13,707,235 
LBS aseneon 425,000 it: ere 20.092, 501 LI Leeeaekee Le 31h 097 
1E86e.0eeee) 540,000 | 1909. cceeess 21,140,810 | 1932...ene00} 11,526,387 
ISB7eeseeee! 657,000 | 1910..cee00) 16,875,226 } 1933..e0eee) 12,681,071 
A 667,181 LOL vowaees 20,866,122 | Lh 5 ee ee 19,578,971 


1889. eeoeovee 847,490 ch 2 be See 22,732,947 LIF ctscnese 18,811,544 
LEI ecvccee| 873,276 | 191B.cccees| 19,645,498 | 1936.cccceee| 23,737, 7h 
ok 1,034 2) 191A scceves! L927 05). | L753 Ticeteonee 27,927,958 
1B92eccecee| 1,019,493 | LIL5.ccccee| 32,854,011 § 1938.ccceeee| 28,796,753 
1893 ceeccee; 1,104,982 | 19l6..eee00) 48,521,513 1939ecvevees! 25,673,566 
L8G eceeece;| 1,339,332 | L[LTeacecee| 40,710,655 | LO.ecerewe| » 28,724,221 


WIS vvaicese| 2566,032 | Wlbssecewel 26,217,407 | Wilcescecae| 26,809,380 
1B9G sé cvaees 2,885,029 1919 ccccecce 19, 616. 3909 Wi 2cccccece 20,094,260 
E97 ececvce 29539 529% 1920 cevecce he 396, 114 LJhaZcccvccve ° 9,055,000 


| 
1898 scecccce| 2,329,016 gE Ce by O41, 057 i Loess eaees ey 3 032 000 
1899 esses 5,425,262 | 1922..s.e00| 19,506,610. | Totales.....! 902,557,000 
1900. oeesee | 7,995,209 | ok: er ees 20,241,137 . 
LIULeoeeeee |} 7,306,381 AMbadeeses, u hy 361, 83h, 
TO? 4 eee ee 8 4 5 81 192 @e@eees0es8s 18 286 20 | 
1/ Source of figures, as follows - 1880-1910: Bulletins on Mineral J 
of Alaska, prepared andissued by Alaskan Branch of Geological Survey; 
1911-44: "Mineral Resources of the United States and Minerals Yearbook, 
prepared and issued by Geological ne gue) and Bureauof: Mines 
Leet dl : ! s 


, Gold 1 Mintce 


iccaialiaely Notes pe ot the total mineral production of Alaska has 
come from the gold mines, and of thé total again roughly two-thirds has been 
won from placer ground. Details of gold production from 1880 to 1944 are 
given in the following table: 
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Gold prosuced in Alaska, 1880-1944 
Yee “[Fine ounces | total) Value fant mines} Lode mines 


280-99. 1 ESIC > 23,853,000 8,692,000 § 15,161,000 
LOO sees 381,921 7,895, 000 5,623, 000 2,272,000 
io 0) Sao ae 31,8, 300 7,200,000 1,980,000 2, 220, 000 
ph: 6 oe 1,03 , 206 8,335,000 5,887,000 2. "Lb, 000 
L903 scesee 423,185 8,748,000 6,010,090 2,738,000 
190K eeevee | - 440,938 9,115,000 6 50255000 3,090,000 
1905 .cceee 776, 550 15,846,000 12,340,000 3,506,000 
1906.eeee0]} 1,066,030 | 22,036,794 18, 607, 000 3,429,794 
1907...006| 936,043. | 19,349,743 16,491, 000 2,858,743 
1908. cceces 933,290 19,292,818 15,888,000 3,404,818 
1909 .cocce 987,417 20,411,716. 16, »252, ° 638 4,159,078 
RSTO, waives 780.131 16,126,749" 11, 5 98h, , 806 _ 4,141,943 
19ll....ee| 815,276 | 16,853,256 | 127540000 | 4, 313,256 
L912.accce 829 4.36 17,145,951 |. 11,990,000 5,155,951 

ok Dae 755 9h7 15,626,813 | = 10,680,000 | 4,946,813 
“191i. wcoce 762,596 15,764,259 | 10,730,000 5 034,259 
1 807 ,966 16,702,144 10,480,000 6,222,144 . 
ih er 834,068 17,241,713 11,140,000 6, 101,713 
A: 17 pone 709, O49 14,657,353 9,810,000 4,847,353 
UPLB ssscee 458,641 9,480,952 5,900,000 3,580,952 
1919. seces 455,984 9,426,029 2 43970,000 4 456,029 
L920 ¥en L04 , 683 . 8,365,560 3,873,000 44492, 560 
1921 ecccee 390,558 8,073,540 4,226,000 , 3,847,540 
1922.08 359,057 1,h22,295 4,395,000 » 390275235 
1924, sseis |** 289,839 5,985, 31, 3,608,500 | 2,376,814 
: Le) ; 304,072 6,285,724 3,564,000 | 2,721,724 
1925 60s 307,679 | 6,360,281 3,223,000 | 3,137,281 
1926. 60068 324 4450 6,707,000 3,769,000 2,938,000 
OPT vawons 286,720 5,927,000 2,982,000 2,945,000 
phe See 331,140 6,845,000 3,347,000 . 3,498,000 
1929 eccces 375,438 7, 7613000 4,117,000 | 3,644,000 
1930 .ccnes 410,020 8,476,000 4,837,000 3,639,000 
L93leccces 459 5900 9,507,000 . L842 ,000 4,665, 000 
L992 setcue 493,860 10,209, 000° 5,522,000 4,687,000 
‘ys eee 469,286 | 9,701,000 5,152,000 | 4,549,000 
ere 457,343 16,007,000 8,955,000 | 7,052,000 
1035s ecbne 4h5 5429 15,940,000 9°703,000 | 6,237,000 
1936. aneas 526,660 18 433,000 11,328,000 | 7, 105,000 
1937 eecces 582,085 20, 373,000 12,655,000 7,718,000 
‘. 662,000 23,170,000 14,897,000 8 $273,000 
1939 ce%eee 665, 114 23,279,000 16,058,000 7,221,000 
190 vecese 747943 26,178,000 18,852,000 7,326,000 
Th en 692,314 2,231,000 | 16,241, 000 7,370,000 
phe) ee | 487,657 17,068 ,000 12,329,000 4 739,000 
rhe Ac eee gins 


ee 583 3,485,405 2,021,535 | 1,453,870 
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Employment in the mines in recent years, as reported by B. D. Stewart, 
Commissioner of Mines, has been. as below: 


ee i il . «Sev “= -— eee 


Year Lode mines and mills} Co: 


e239 s~ | 3,928 1,986 
1940.0.) 4,240 1,974 
Lhe? «3,965 1,805 
VGL2s5| 25475 1,055 
1943 06 | 556 581 
L9hbee } . 658 89 


Lode mining has so far been much less important than placer mining, _ 
with the ,exceptions of two properties, the Treadwell group and the Alaska 
Juneau, 4/ from each of which very large returns have been won from very low 
grade ore by applying mass production methods involving heavy. investment, of, 
capital and most, skillful direction. Each of these mines was notable in ‘turn 
for mining at a profit the lowest-grade gold ore in the world. Success in. 
each constituted a monument to the persistent effort, indomitable: will, and _ 
great skill of the late Fred W, Bradley of San Francisco, with whom were a 
associated from time to time, some of the ablest men of the mining profession. 
Through the years 1885 to 1922, inclusive, the Treadwell group of mines pro- 
duced »67,253,948 from ore averaging $2. 31, per ton as mined, The mines | 
received a death blow in 1917 when movement along a fault plane gave the sea 
access to the lower workings, though production was continued until 1922 in 
the Ready Bullion mine which, fortunately, was not flooded. 


The Treadwell group of mines was owned by, three companies operating on | 
one great lode. The Alaska United, one of these companies, owned two prop- 
erties - the 700-Foot mine, between the Alaska Treadwell and the Alaska 
Mexican, and the Ready Bullion, at the south end of the lode, The companies 
were owned largely by British shareholders, though there was a considerable 
American interest in them, Since there was a strong community of ownership 
among the three companies and the, properties were adjacent, the management | 
was early consolidated, and when the mines became flooded ware were in pro- 

gress to amalgamate the companies themselves, saad 


The complete record of production is so unusual that the figures are 
given in some detail below. They were kindly comriled for that purpose by 
the staff of the Alaska Juneau Gold Mining Co., which took over the residual 
properties of the Treadwell Co., and are presented here through the courtesy 
of P, R. Bradley, chairman of. the, board, 


L/ For a general description of the geology, see especially Spencer, A, Ca, 
The Juneau Gold Beit: Geol. Survey Bull, 287, 1906, pp. 1-137. For,. 
further descripticn of geology and mines of Southeastern Alaska gee, ,- 
Geological Survey Bulletins 236, 259, 284, 314, 345, 442,446, 504, 692 
739, and 7&3 and Professional Papers 1, 64, 87, and 120, © ea Mera 


o~ms . i Ae ee oe ee so © mem 8 
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Tonnage and value of Treadwell output 
ALASKA TREADWELL 


fons -ailTed Walut_per ton Total value 

August, 1885-Dec. 31, 1915, inclusive | 15,678,265 $2 04339 $38 , 159,038.63 

Year DUG cette, cos na eee akc 671, 378 1.99 1,337,305253 

Jane l-Apr. 21, MOA TS uae sew hie se ores 126 Re ee 22 6 ee 

Total sr odlictl One «suscsteesuiecs ml Zat': PAR 18,91 023 
ALASKA MEXICAN 

Jan. 1, 189h- Dec. 31, 1915, ineliaivg 4,270, 351 711,327, 647005 

Year TONG t Ls eanctetesece i acne - L754. 476 215,022.53 

Jan. l~April 21, LILTivecceerecescesed 28.810 62 127.01 
L 6 


Apre 
Year 
Jane 


Nov ry 
Year 
Year 
Year 
Year 
Year 
Year 
Jane 


Total. sroduetlonea. aacu.cscasnie 


11.6 70097 


ALASKA UNeTED (700-FT. MINE) 


15, 1899-Dec. 31, 1915, inciaaiye 2,138,018 | $2. a8 ® 4,472,247.99 
TONGS. cubewavumnas ce oscebbace. 262,850! 1.74 — 456,319.92 
leAprid 21. 1917 ssiscesseseeeeeere 80,640 | _ | FaCELT ALLER 
Total productlonseesessssereseoeel 2,481, 508 ~2,0619 | @ 133.02 


ALASKA UNITED (READY BULLION INE ) 


5, 1898=Dec,. 3] ; Toi; inclusive 3,681,057 & 7,557,095.47 
L9G: Sowigebendatasdaseeeeesisesessl~ 200,078 602,194.31 
VU ordo abt oe Sess besa Oe eae oes 201. 9943 oe 4,39, 51h. Lh 
Lei cassers aesmueseaieeeec: ols. . 432,270.68 
DOO seis acd. disessckvedc bois Saas ese 0@ 266, Pat 2 L482, 201. 85 
19203 boc bossa cee eewiee aoe veueees 298, 914 558, 930. OL, 
O28 axe die 06-656 6:5 4-5 5 WESC Se eee eco... 266 5938 458,628.20 
i=-Dec, 18, 1922 ses a dsbcincee cee eeeien ° 152,106 2 2 @ 7 
Total soduetion: GcA giguts Seaderarecaneeetate bes 89 LO 92 O 029 


ALASKA UNITED (TOTAL BOTH iINES) 


Total productions..cccccs pee ez 
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Total productions. .csccesscesee | 25 1266 eae Ts p67 23,948.19 
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The dividend record of.these companies is as remarkable as the other 
features of their operations, The figures for each company up to July l, 
1916, were summarized by the Consolidation Committee, consisting of H. C. 
Parkins, Hennen Jennings, and F, W, Bradley, Their grand summary for the 
group is reproduced below. 


Tons (2,000 pounds) crushed.....  26,464,047.00 
YiCUGGS c oo % wenesews Kele eee Obese $62,797 459091 


VIC1d: Per CONesewsvaneuusaedees $2.37 
Operating profit.sccccccsceseese $25,038, 597.07 
Operating cost per ton...cesccee 91.42 
Operating profit per ton.....e.e 90.95 
DiVidendss sssscsceseseeescseeees. w215397,051.00 
Dividends per toneeccerccccccese w0.85 


To make any profit from such a low-grade ore would have been sufficiently 
remarkable in itself, but to be able to hand over to the shareholders one- 
third of the gross receipts was more remarkable still. This is all the more 
true when it is remembered that for much of the period of operations only 
stamp milling and amalgamation processes were available, though when cyani- 
dation came in it was promptly applied to increase the recovery, Today nearly 
all marks of the Treadwell operations are gone, but the wealth they produced 
furnished capital that is usefully employed in many parts of the world. Now 
only a suburban community across the channel from Juneau marks the site. 


The Alaska Juneau, the other great lode mine, isin the mountain back of 
the city, with access. to the sea by adit and with a great mill and accessory 
works conspicuous on the mountainside directly south of Juneau. In many 
particulars it is a unique property. The ore consists of quartz stringers in 
greenstone, and the gold is found principally in the quartz or along the con- 
tact of the individual piece of quartz and the surrounding greenstone, Ina 
minor degree it is associated, together with some silver, with finely divided 
iron and lead sulfides, and during recent years the major portion of the lead 
produced in Alaska has come from this mine. Despite the large scale of opera- 
tions and the average low grade of the ore, it is still possible occasionally 
to see particles of free gold in the ore. In earlier years the mine was worked 
aS an open pit in the summer season only, using Indian labor and water power, 
and by close hand=sorting a profit was made despite the small scale of opera- 
tions. Later the mine was converted into an underground operation and a large 
mill built, which at first was operated at a loss, The plant was enlarged 
repeatedly, and larger and larger portions of the barren rock were sorted out 
until a profit began to appear on the books, 


When the mine was closed down as a result of the economic dislocation 
incident to World War II, it was operating at the rate of 13,000 tons per day 


and was one of the world's outstanding low-cost producers as a result of 
applying mass production methods to gold mining. 
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The a as of the property through its early years has been. summarized 
by Clauso as’ follows; . tS er 


"Karly in 1897 the cee Juneau Gold Mining.Co. was organized 
and on May 6,:1897, purchased 23 patented claims, which cover the . 
emia part. of the total apex of the lode now owned by the company. 
A 5-stamp mill had been crushing ore from these claims since 1893, 
and a 30-stamp: mill was erected and began crushing, in,. 18956 The ore 
treated in these mills was mined in open pits from areas showing the 
greatest number of quartz stringers. A large proportion of. the slate 
and gabbro, which was. broken with the quartz, was rejected before | 
coarse crushing, the watio of waste rejected to ore milled varying 
from 4:1 to l:l. From 1893 to 1914, 472,783 tons of ore was mined 
in the open -pits; from this amount 295, 807 tons, yielding +2.26 per 
ton, was sorted and sent to the mill, For the years 1901 to 1912 
inclusive of the above period from 1895 to 1914 of operations with — 
the 30-stamp mill, milling and mining costs, together with thé gold 
recovered, were as follows per ton mined and per ton milled. 


Alaska Juneau 30-stamp mill 


Cost of ing; Cost of ing 
per to per to 


Yield in gold 
per eae, | 


Mined, | Milled, | Mined, | Milled, | Mined, | Milled, 

Year cents cents cents cents cents cents 
19OLs ces! 2006 1 3269 B4e9 | 5509 950k 152.7 
1902eee6 16.2 | 25.9 | 48.4 1 7765 1116.4 | 186.2 
190360001 17.3 | 27.6 53.9 86,2 |101.4 162.2 
190heeee| 1508 2542 43.3 69.3 {113.2 181.1 
1905 es0e| 13.9 | 22.43 3501 | 56.2 77h 123.9 
1906.6... 10.6 | 16.9 | 33.5 53.6 | 6364 | 101.4 
1907. eee} 12.9 | 20.6 | 41.2 65.9 | $9.8 | 111.6 
1908...5, 13.9 | 22.2 | 46.6 | 7.5 | 69.4 | 112.0 
1909 eee 14.0 ! Lak | LOL 6hel 119.9 191.8 
1910.eee 1307 | 22.0 | 4302 | 69.2 | 7.5 | 119.2 
1911... 15.3 | 245 | 39.26 63.3 | Lhe? 71.5 
1912 seas! 6.6 | 8 2.8 


Tons, 2,900 pounds, 

As a result of these operations it was considered desirable by 
the company to tap the ore at a considerable depth below the surface 
and connect these deeper workings with the beach of Gastineau Chan- 
nel, Although a number of tentative plans were considered, none 
took definite shape until 1910.. 


The new operations began with the driving of a long adit to undercut the 
old workings and by means of raises to connect through to the surface. A 
system of underground carving and of breaking the ground by giant blasts 


iin, and Sci, Press, San francisco, 


Clauson, V. C., The Alaska Juneau Mill: 
Miay ie 1921. tae 
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through powder drifts wags developed, and the ore was.carried-out to. tHe mill 
in train loads of 400 tons. At the head of the mill a picking belt was in- 
stalled, and the coarse, dark country. rock was rejected, the white quartz 
being Bent forward to be milled... Through a term of years 39,482,014 tons of 
nearly barren rock was thus sent to waste dumps as against 44,428,244 tons 
crushed and milled. This system of. rejecting so much of. the rock-mined and 
thus reducing the tonnage to be milled was an important factor in: the. ultimate 
success of the operation, . Success, however, depended always on a narrow 
margin of profit, and .constant vigilance was necessary, There were various 
ups and downs, Neighboring properties. to the north and south ware. apened;. but 
it was found that for various reasons they could not be enereres: amt 
and they were consolidated with the Alaska Juneau, . | 


Details are given’ in the table. below regarding. the seid sentient of the 


ore and its ie E the (ace ee taken Pon Ene cas of the company 
for. Adil. e 


ad ® e ® 
® 
4 e 4 a 
oe 
a 
@ 


as. eo & ~ 9 e 
S ma, 
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Tons of frock to 


mit f rom mine 


[E9315 Be cot as 
L9lb...: oad ascog'sl: 60,026 
LWlLbccevevecees| 179,89 


196.0008 eee} =. 180 1:13 
The Alot 677,41 

RU bawacsosde vs 574,285 a 
WlGesegacesess 616,307 
L92L0 ee eseccdoce 637,32 
DWidhes ac ye beeds 


LG22ecedeeccees, 1,108,559 . 


192308 %4es vd0e00 1,134,459 
l9Zhappees eteoel 1,367,52 

1925 e9einveceecl 1,537,88h 
192beessshh¥e ve 1,649,678 
192 Taste 0b00% ‘1,839,695 
19 2bsawaew eters mi htd a pom 
L929 eevseesdees & 020 9470 


1930 ccesevebecel ve 066, 9239 : 
193], pease since 2 298, 998 , 
25414 469] 
2 AEG. 832) . 
2,387 5138! - 
25091, 4751 - 
2,462,046! - 


L9Z2eccrvvesecs, 
1933.00 cose dene 
LIZ ecerevcsecs| 
493 5e0 vhaess gee 
1936passenseeeo) 
1937mecssesvece 


2,251,079 


LPG cpcecscconce 
LO wsccvecccecs 


cca | 


2,308,397| 


L9h 1 50904 scene Li. 
Totals an Bee 
-averages.: v/ At 


pa Gold eer rans 


A general summary of the economics of the operations from 1893 to 19k, is: 


2,377,718! : 


176,976} 01035 
25410). 40hi5 


3 
76,593} «0310 
3055 ah eOhhO . 
i 201, arth 2 O40 
1 "33h, 759, O98. 
Re , 700,662} 0532 
1. 943,896} 0493 
25180,022} .0440. 
.es 428, 115 ary 
2: 9922,9494 0648 
+; 5815, 1970 0624, | 
1. ,858,221:! .0581 
1,863 3524 -060L, 
4: »587,161i 0493 
i ,619,128; 0498 
1,915 4624 20503 | 
1, 638, 185. +0533, 
1,904, 75d 3054. | 
2 Ae Eo éal. O59. | 
2, 18), 9529 Dab | 
25270,342.'. 045k. 


2,451, 3934 »O4L,2, | 
2 Ss SOS 


3088 ‘poundss: 


32.1 Q] 
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61d con— 
ings tent of 
rock from 
cen— +5 ne to 

0087 , | 10131], .0077,.|., Cee 
OlYS | OILS | oo. d 00643 
0068: | OWST Sa [te 20454 
SOLOW . Nomi veer 2416 
.0082:. | .0092} 0073 |. 6 Ohh5 
20087, | .01351 ,.0092 |]. 0479 
20121, | .OL64| 40106 |, .0522 
20097. 160145] ,.0097 | .0h16 
0116, | 60145) 0097 |" "20392 
eO111 .:| .Q140) 20092 | 20392, 
O40, | 0145] .0097. )°” “20421: 
20145. | 0160] ,0106,)' "0411 
20126. | 20145] ,0097, | | “40362 
20145, |.40135] 0092 |” "20372 
20198, | .0155],,0101 |" 0537 
20189, | 20235)" .00927 "I" * $0542 

0203. | ,0135]" ,0092"" 2072 | 

20178 | 60131) 0087" |°" 40542 
00135, |-20216) .0082 | °”, 048) 
20116. i 20116] .0082° °° (0474 
0034 . |..0116] 0082" "| * ,dh02 
.0035, | .0108)) ,0078"'| 503 
20061, | 20089) .0069 00,22 

20080, | .0116)} ,0082 j °° 0441 . 
20081, | 20090] .0071 || ° 0398 
20088, | .0083,), .0066 ‘['" 50352 
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presented below, as given in the annual report for 1944. 
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It will be noted that there were no profits from the operation through 
a term of years while the mine was being built up and equipped or, again, 
after 1941, when war conditions affected operations adversely. It was not 
only that prices of supplies and labor rose in these later years; but, per- 
haps more importantly, shortage of manpower reduced output”and increased. 
unit costs. The management struggled to keep the operation going, but the 
decision of the War Labor Board decreeing an increase’ if’ wages with retro— 
active payment finally made it cheaper to pay shut-down expenses than to 
continue to operate-at-a deficit, and the directors reluctantly closed the 
property early in 1944. ° This closure of one of the’ ‘principal industriel—... 
units in the Territory would have been a paralyzing blow to its economy 
had it occurred at any time other than when war demands called for eVery*': 
man and for most of the equipment available in the areas It is to be 
expected that the company, with its heavy investment and large remaining ~ 
ore reserve, will make every effort to resume operations as soon as pdssible; - 
but the whole wage pattern in Alaska has been so distorted by the war that:---- 
resumption will be extremely difficult, and delay is to be expected, It is- 
to be remembered that gold miners operate against a fixed price for ‘théir’:--:- 
output and have no way to: compensate for higher costs by increasing the sale: 
price of their product.* In 1932, for the first time in many years; "the’+*----- 
price of gold, in terms: of United States dollars, was increased substantially, - 
but it is:considered that since then the cost of taxes, supplies, and‘ labor---> 
have increased so much as to wipe out the margin of profit so created, For--:: 
gold mining in general,‘ the remedy is, as in other industries, to drop mar=:e:- 
ginal ores and produce only high grade, This is impossible in the’ case of: 
Alaska Juneau unless perhaps the management goes back to the five’ stamp nila - 
and seasonal operations’ of 50 years ago. The record shows clearly that: the > 
mine can only be operated profitably by mass production iInethods and ‘off a@ecese- 
large scale, There is no way to run it as a small mine, and this fatt' wlso- 
precludes reauming operation on a small scale and building up the tormurge ‘ 
gradually. It is for these reasons that a delay for an undeternliried period 
is to be anticipated, ‘Any consideration of possible increase in‘pricd ‘of: - 
gold involves so many factors of national policy and of politics ‘that the - 
sub ject ‘is hardly worth discussing. Meanwhile, one of the largést ‘indus+*-- 
trial units in the Territory, with abundant raw material and complete * and::+: 
proved equipment, remains idle. tee BE Aree aaa 


As the production’ figures siveha quoted show, , "about piste of the-- 
gold output of Alaska has come from placers rather than lode mines, This: 
face has had great significance in the industrial history of the’ Territory: - 
because. the impact on the economy of any: area differs. greatiy in the vase’ 
of the two forms of mining. Placer. mining is an outdoor, operation; lode 
mining is conducted underground. The former ‘is to.a very. .1arge exchenk 
Seasonal, especially in a country having severe winters, as is true of, most 
of Alaska, Lode mining continues the year around, One of the greatest handi- 
caps that Alaska has had to face is that such a large portion of its indus- 
tries is seasonal. In salmon canning, Alaska's largest industry, there are 
only 2 months annually of great activity and 4 months in all, including 
preparation and closing of the plants. lost of the year only a.few watchmen 
are needed, and the larger part of the labor is brought in from outside for 
the season and returned to mainland when the canneries close. Outside, the 
men find work in other seasonal occupations or loaf vee the winter, 
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Somewhat the same condition‘ obtains in the gold placer industry, although 
the working season is longer and the movement of labor to and from the mines 
is almost entirely a matter of individual initiative. The companies now 
operating the larger placer operations have, by careful organization and many 
ingenious methods, done much to decrease the seasonal character of the work 
and to give full-time employment to as large a portion of: the labor force as 
possible by bunching repair and renewal work in the winter months and by other 
methods, At best though there is some four months each year when the labor 
force is much reduced. The United States Smelting, Refining & iiining Co. was 
able to operate its dredges 265 days in 1939 in the Fairbanks district but 
only 163 days in the Nome district. Since many of. the part-time workers go - 
outside for the winter, a considerable part of their wages is not spent in 
the Territory, and at best the portion of the expense that wages. constitute 
in so highly mechanized an industry as dredging is small in proportion to.. 
the output. In lode mining the cost of labor is still the largest item of © 
expense, As one result of the seasonal character of Alaskan industry, it is 
true that, not counting cruise passengers, the annual inflow and outflow of 
passenger traffic on steamers to and from the. Territory is not much less 
than the total permanent white population of the Territory, Alaska needs 
nonseasonal industries, Large lode-mining enterprises would supply this lack 
to some extent and in addition would furnish winter employment to hundreds of 
mer who spread out as prospectors in the summer and so bring about additional 
development. It is a deliberate policy followed by most big mines around the 
world to foster this. In addition, the Treadwell companies long followed the 
policy of never refusing a job to any applicant who was able and willing to 
work, The management found it cheaperto let its reputation of always giving 
a job spread among western miners than to face the possible cost of recruit- 
ment and shipping in of labor. Companies and enterprises operated along such 
lines are needed in Alaska to balance the economy and to neutralize the hand- 
icap due to so much of the work being concentrated in the summer season. 


Two other gold lode-mining districts th4n those cited have proved impor~ 
tant, each yielding more than ¥20,000,000. Of these, the Chichagof6/ is in 
Alaska near Sitka, and while operations were on 4 much smaller scale than in 
the big mines near Juneau, the grade of ore was higher so that the profit was 
satisfactory. The second, the Premier mine in the Hyder district, is in the 
extreme southeast of Alaska, just across the line in Canada on the Portland 
Canal, Several good lode mines have been operated in this district, but the 
Premier is best-known and has been most profitable. Alone it has produced 
more than $20,000,000 worth of ore, mainly valuable for gold. Other or 
notably lead, silver, and tungsten, are also mined in the Hyder district. 

In the Willow Creek district in the railway bclt lode mines have been oper- 
ated for several years ,8/ and in the Rairbanks district a number of small 


6/ Reed, John C., and Coats, Robert R., Geology and: Ore Reposite: of the 


Chichagof District in Alaska: . Geol. Survey Bull. 929, 1941, 148 pp. 

7/ For general description, see Buddington, A. F., Geology of Hyder and 
Vicinity, with. a Reconnaissance of the es Southeastern 

_. Alaska: Geol. Surv. Bull. 807, 1929, 12h pp. 

8/ Capps, S. R., Willow Creek District; Geol, Surv. Bull. ia 1915, 86 ppe 
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lode mines have been opened, 9/ In the Prince William Sound areal0/ the prin- 
cipal gold production has come form the Cliff mine near Valdez, which has 
been closed for some years but may he reopened, The country is rugged and 
difficult to get over so it has not. yet been fully prospected. Both gold 
and copper have been mined in this area. In Southwestern Alaska gold has 
_ been mined in several ‘localities, The Apollo mine on Unga Island was an im 
‘portant producer 40 years ago. The whole Aleutian Peninsula has been studied 
by the Geological Survey, and its geology has been described in various of 
‘its reports. In 1945 Unga and. the adjacent Popof Island were examined by 


“Burr S.'Webber of the Bureau of lines, but his report is not yet available, 


Despite its ready accessibility from the sea, Southwestern Alaska seems so 
far not to have received the attention peo PROBPECEOns and miners that its 
probable importance warrants.. | } es 
Other lode mines have Bech won ed in.various parts:of Alaska but have 
not as yet proved large, and many of the operations have been short-lived, 
No important gold mining strike had been made in 10 years before, World War 
II,.which absorbed the attention of Alaskans and all but stopped gold mining. 
Cohsiderable areas remain unexplored, and more have been inadequately . ex- 
plored, even for placer gold, which is the form most easily detected and which 
requires the least equipment and capital for either prospecting or operating, 
The outlook for lode mining is obscure, despite the fact-that scouts have 
. been maintained in the Territory for a number of years by several of the 
larger mining interests. Their failure so far to find, or to secure control 
of, desposits satisfactory to their principals. does not necessarily prove 
the absence of good properties. For many excellent reasons the big mining 
houses cannot afford to take up small properties, and they rarely do so unless 
such properties show distinct promise of. being capable of being developed 
into big. ones. There is a gap between the prospector and his prospect on 
the one hand and the large mining interests which command the capital and 
_have the staffs and experience to operate big mines on the other. That even 
very low grade ores can.be worked at a prcefit if the ore bodies are suffi- 
ciently large for mass production methods has been proved in Alaska as else- 
_Where; but it requires time, patience, and money to. open up enough ground to 
prove. in. each..case that the ore body is of sufficient size and cf high enough 
average grade to warrant the large investment necessary, Such: enterprises 
are by no means always. successful, and large sums have been lost. even in 
Alaska in the attempt to convert prospects into mines. No entirely satis- 
POCNOEY type of oreantzatton has been Sh to bridge this gap. 


So far as “Alaska. gold mining is concerned, it is a further fact, prob- 
ably of considerable Significance, that so large a proportion of the output 
has been and continues to be from the placers. aaa coupse with the 


For a general account of the qoolony see: Pringle, Le ine, Katz, Fe Jey 
"and Smith, P. S., A Geological Reconnaissance of the Fairbanks Quad- 
rangle: - feels: Surv, Bull. 525, 1913, 220 pp; Hertie, J. Be, dre, The 
Yukon-Tanana Region: Geol. Surv, Bull, 872, 1932, 270 pps The mines 
were more particularly described by Mertie in lode mining in the Fair- 
banks districts; Geol, Survey Bull. 662, 1918, ppe403-h2h, 
10/ ‘See Grant, U. S., and Higgins, D, F., Reconnaissance of the Geology and 
Mineral Resources of Prince Willian Sound, Alaska: Geol, Surv, Bull, 


443, 1910, 89 pp. 
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further fact deduced from the observation and experience of geologists in 
many lands, that big placers are seldom if ever derived from big.lodes but — 
rather come from the break-down of country rock cut by many little stringer 
lodes, is discouraging to.the search for profitable lIodd mines. . Even where 
big lode mines and rich placers occur in the same region, as in California, 
it is now. considered that the relation is but coincidental. The placers of 
the Sacramento Valley were not derived from the Mother Lode but from numerous 
small quartz veins, none of which are. conspicuous, In neither the Fairbanks 
nor the Nome districts, both deservedly famous for the extent-and richness of 
the placer ground, have any large lode mines been developed despite active 
search and persistent effort, although it is true that: in.the Juneau. belt, 
with its great lode mines,, 42,500,000 was won from placers,: It may well 
prove that in Alaska, as in California, any really important lode mines found 
in the future will have no significant relation to the ib ati It may also 
prove that there are no big ones “ be found, | 


Placer mining is ordinarily a ee sperstiene. ane epee to the 
capabilities of single workers or small partnerships. With the proyerbial 
pick, shovel, and pan or rocker, the prospector first finds the gold-bearing 
gravel and then washes out the gold. As operations are enlarged he con-. . 
structs ditches and brings in water with which to operate sluices, If it is 
feasible to arrange so that the water will be under pressure when it reaches 
the diggings, he "pipes't it against the bank to break the latter down and. 
then directs the stream so as to drive the gravel into the sluice. Finally 
the water can be made to stack the tailing by means of a hydraulic elevator, 
or to carry it away from the pit. In this way as few as two men, working 
together, can handle a considerable amount of ground each season and, if it 
is eee rich, ‘can make good clean-ups. 


The gold, being heavier ‘than rock, tends to settle to the bottom and 
so is most abundant on the bedrock or in the gravel just above. Most of the 
work of the miner goes into stripping off the waste rock or low-grade dirt 
above so as to be able to get at the richer portion which will pay for put- 
ing it through the sluices, This overburden may be anything from a few feet 
in thickness (which a man can handle with wheelbarrow and. shovel) to great 
thicknesses that require much mere elaborate equipment, ..On Cripple Creek, 
leading out from Ester Dome near Fairbanks, the United States Smelting, 
Refining, & Mining Coe, hydraulics away 140 feet of frozen "muck" and then 
takes off by dragline scraper 60 feet “of nonpaying gravel before getting 
down to a lower 60 feet rich enough to be dredged, Such’an operation is 
beyond the capacity of any single operator or small partnership. 


The ordinary miners of the north, however, accomplished notable feats _ 
in mining gold from gravels below the great..areas of frozen muck and in per= 
manently frozen ground. They. did this by sinking small shafts to bedrock, 
thawing the pay streak by means of steam Points driven into it, and. hoisting 
out the dirt for sluicing. This is an expensive operation, and only the 
richest portion of the bottom gravel could be so worked. In the aggregate, 
nonetheless, several million dollars worth of gold was so won in the Fair-_ 
banks and other districts, To win the gold in the in-between portions-- the 
pillars, the fringes of the deposit, and the lower-grade gravel above the — 
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pay streak - requires application of . highly mechanized mass production meth— 
ods in placer mining just as in lode mining, where, as already stated, cnly 
the largest-scale operations have been made to pay 


Ordinary, shallow, small-scale placer canine in Alaska was all but 
stopped by World War II, since both the manpower and the simple tools used 
were needed for building air strips and other defense operations, The Army 
and its contractors absorbed both, and high wages were paid, It became both 
patriotic and profitable to desert the mines and go to’work for Uncle Sam 
or his contractors, The defense works were built in reccrd time; but, tem- 
porarily at least, Alaska's second-largest industry was wrecked, and wage 
standards were set up that cannot be maintained against the fixed price -of 
gold in most of the mines operated before the war, On October 8, 1942, gold 
mining throughout the United States was declared nonessential. After that 
date mining could only be continued under special permits which were issued 
in limited number where only nonessential materials and overage workmen were 
required, In response to an appeal from Alaska, the Territorial Commissioner 
was authorized in April 1943 to. issue permits for placer cperations where not 
more than five men were required and where other limiting conditions could be 
met. In October of the same year this rule was liberalized to permit opera- 
tions with seven men, and in February 19d, similar permits were authorized 
for lode mining. At the end of the year, December 31, 1944, the permits out 
and employees authorized were as below: 


- Golid-mini 


Employees 
authorized 


Number of 
Permits issued operators. 


Gold placers 


For crews of 5 men or moreee.e. 669 
-For crews of less than 5 men... 102 
Total s.ccccccccerccscosves 771 


Gold lodes | 
‘For crews of 5 men or Moreeceese 
For crews of less than 5 men... 
Totalssceceacccescssccsvvce 
-: All gold mines. .oscee-ceoes 
1/ Stewart,:B. D., Report, Commissicner of aalia porte Cory 
of Alaska: Juneau; 4945 « 7 


In contrast, there had een in 1941, 554 stehey aperations with 4,921 
men employed and "126 lode mines employing 179& men. More than half the lode 
miners were employed in-the Alaska Juneau mine, which was later closed, but 
the effect of the restricting crder was widespread and was felt throughout 
the Territory. Employment in placer mining dropped from h, 240 in 1940 to 
1,658 in 1944 and in lode mining of all kinds from ],974 to 489, The restric- 
tions have now been removed, but operations cannot be resumed immediately. 

Not only were men drained away from the mines, but earth-moving equipment 
was largely taken over, .except in the case of the highly specialized gold 
dredges, which could not be used in ordinary construction work, Supplies 
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were also requisitioned in many cases, though again the dredging companies 
were able to keep those most essential, owing largely to their. special _—. 
character, It requires time to refit dredges for working, and they cannot. 
be brought into operation until sometime later in this year. Those on Good- 
news Bay are operated to recover the essential metals of the aaa 
_ as well as gold and were not eaverERv ed with by the order. , 

_ “The major effect of a war was the spapices disruption of the wage 
schedule of the Territory. ‘Wages have long been higher’ there than for simi- 
lar work in the States, the usual differential being about’ ,l a day. . This 
~ reflected the tiigher cost of living, the shorter. working Season, and the ,: 
necessity for attracting men to the Territory, such as is usual in pioneer- 
ing cormunities, In wartime, however, basic rates were raised to-as. much as 
61,36 per hour, “Added to this was the cost cof shortened hours, with inereased 
‘pay for overtime: and for night shifts. The most significant. change -wag. the 
upgrading of labor, which tock place as contractors came to bid against ‘each 
other for the limited manpower available. This-went far beyond legitimate 
recognition of special skills, and frequently the classification of the — 
individual workman bore no relaticn whatever to the ,aetual work he was per- 
forming, As a result, it has been said, with more than 4 grain of. truth in » 
the saying, that there no longer is any commcn labor in the Territory. Most 
of the operations in placer mining are those ordinarily performed by common 
labor. One inevitable result of all this will be a shrinkage in the number 
cf cperating placer mines and away from marginal ground. In time, probably, 
the opportunity for independent work and the speculative hope of making at 
least a small fortune by a lucky strike of rich ground will attract men 
back, Equipment has now been released, "surplus property" is for sale lo- 
cally, and manpower is already becoming available. Gold mining is an old 
industry, and from the days of Jason has attracted the hardy and adventurous, 
Creeks remain to be explored, and it may safely be predicted that within a 
few years placering, the simplest form cf gold mining, will come back to its 
prewar position in the economic structure of Alaskan industry. 


Not all the effects of the war were bad for Alaska, (‘Jartime wages 
spread a lot of money over the Territory. Alaska was advertised widely, and 
the Nation became Alaska-conscious as never before, Many were brought into 
the Territory as soldiers, sailors, or workmen to whom it was new, and many 
of them have come to feel the undoubted lure of the Far North. One element 
in all this, which may eventually prove of considerable significance, was 
the moving in of large contracting firms having courage, capital, and un- 
rivaled experience in moving dirt. The methods of doing this work have been 
all but revolutionized in recent years, and the big construction companies ° 
that were attracted to Alaska to build roads, air bases, and other military 
structures brought in staffs and equipment such as had not been locally 
available, Their main business is essentially the same as all mining, that 
is, the moving of dirt, and while in mines dirt is moved under very special | 
conditions, the methods in one field can largely ke adapted to the other, 
The heads of the construction firms are men of bold spirit, and it argues 
well for the future of the Territory that.several have been attracted to" 
mining and are already looking for properties on which to apply their skill 
and energy. Doubtless they will.learn as well as teach, but the significant 
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matter is that a new and potentially powerful force has been brought into 
local mining. Tt will probably be first and most effectively applied to 
placer mining, to which some pe the ee Sat pient is especially _ 
well acaptede Cig wees | 


Fy . 
-_ . ‘ 


- or 


In. ‘addition to small-scale alacet! mining 50. far siseudeedss dredging 
mist be taken into account. -In.1941, according to B, D.: Stewart, commissioner 
of mines 1/ there were 50 dredges in operation; in 1942, 32; and in 1943 and 
19LA, only 10. In 1944 five dredges: were operated on the Seward Peninsula, 
three in-the Yukon Basin, and two in‘the lower Kuskokwim Region. In. 1945 
the dredges at Fairbanks and Nome were-all down but were being put into con- 
dition for an early start in 1946. Dredging ‘represents the highest form of 
mass production and mechanization in placer mining, although in early days 
before hydraulicking was stopped in cefitral California, equal or greater 
amounts of gravel were mined with even aaapher’ equipment and at lower cost. 


The largest fleet of gold dredges in Aiadicas and one ‘of the largest in 
the world, is that of the United States Smelting, Refining & lining Co. in 
the Fairbanks district, The same company operates a smaller but still power- 
,ful fleet at Nome, The salient Ponies of the Fairbanks fleet are given in 
the table below.22/ 


Report, eae Wh5e.-! 
12/ Taken from a general: ‘cea er tne pcnudieat apeatiens of the 
company in ee ‘January, mucus fe cacmanie Lhe. 


123500 BE 


Google 


re) 
Oo 


LN 
O.. 


ele . 
s1970NT 


Jo? ON 


th 

145 

912A 
9a0qe syoB1g 


O49 
NCT 
OOT 
‘OGT 
NT 
GL 
0S2 
0G2 


cy 


G6 
NOT 
SOT 
Got 
08 
O6T 
O2T. 

a5 
yy 8u0T 

‘TOIYIBLS 


4 {9A 1 exon ayy erahy 
Ls 


I. 


az) 


kno 


000° x 


000‘'9 Q¢exg 
00G‘¢ 9ExQ 
000‘9 g4xO 
070°9 | Eno 
0082 | [re 
000‘OT XQ 
000‘ OT tt XG 


avepia “42 
*ezts 


ueasog 


92: O° {Qe 
On i G Coz 
Qe | 9 144 
Q¢ cole GE 
02 C NLT 
ch OT — L0G 
Bt o) ~ 606 
"43 : 
‘190M 


T9q SsITq | 19NONE | 


2 > Oe i ee oe 
cd 


00°92 | 009 4 

00°}. aan *T 

002} Sgo‘T 
0\0(0 a a ro a 
005 GATS 
-000f2 | = =992°T 
00059 GEG Sh 
000°9 


“WhXOTE 
AY0AXQOT 
~  6XO9XQOT - 
| QXHHXGQ 
- AT09XQrT 
2UX09%Q-T _- 
a 
‘SUOTSUOUT - 
TU"H 


2 TF 


| OFOT 
926T mpeyetu19g 
OH6T . L Rang 
| A4eS5T oe, COD. 
, 426T =f WraqeTq eg 
| QeBhT BQN 
| GAT OD 
get mregotmned 


ro) °) 


Bann 
Sop, 
mrsuarnneg 


~ | upeyeTuye¢ 
“Rqgny, . 


*WLSYsTYIO 


OTe tH 


Yootg ysty 
JOIST 
_£Te9T) 


orped |* 


BATUe1BYD) 
Wear,s0T9 


yoot) WatT 
: 294s 
kReT) 


Oped: 


BATUBTRUY 


Weal tBpTop: 


UOT TBOOT 


. Xo | 


Gat: 


ee 


NOW AN. tH 


e 
e 
e 
e e 
~ « 


DOIG 


seeees 
-eoTraTd 


616) 


oogle 


C 


I.C. 7379 


In addition to the above Saunas: the company has, at one of its oper- 
ations, a 10-"i Bucyrus-l.onighan dragline machineg to take off top: gravel after 
the muck has been removed: by hydraulicking, The dragline uses a to l2-cubic 
yard scraper buckets and operates in this.instarce to a depth of 60 feet. 
Its task is to remove some 15,000,000 cubic yards of gravel preparatory to 
dredging. It delivers to, a mobile conveyor system of beits which garries 
away and spreads the waste gravel. Here, and in general, before - any ‘gravel 
digging can be done the overlying muck must be thawed and washed away e: This 
is done by exposing the cut face to the summer Sun and daily wa 1g away the 
thawed muck by playing hydraulic giants against the face to expose fresh 
material, After the mick is gone the gravel underneath must, in turn) be 
thawed. This is done by using cold water introduced through points driven 
into the ground as the thawing takes place, The actual temperature of the 
ground may be but little below 32° F., but a large amount of water is hone 
the less needed, owing to' the latent heat. -necessary to change ice into, water, 
These various operations in total call for a very large amount of water. The 
Davidson ditch in the Fairbanks district j{s 90 miles long and delivers 125 
cubic feet per second. It is supplemiented by several shorter and less elab- 
orate water systems, The Chena water supply is obtained by pumping from the 
river, There are five pumping units each delivering 6,000 to 7,Q00 gallons 
per minute, against a 400-foot head. Each unit requires : a 400-hp. motor 
operating at 2,300 volts. 


The whole sequence of operations, starting. from the frozen miele pened 
ground and running through to the final clean-up, requires carcful planning 
and best of coordination. There was a waiting period of 4 years at the be- 
ginning, and in regular operation stripping may be started 3 to 6 years ahead 
of dredging. It must be clear shat such operations require much:capital, and 
that they succeed in producing a profit under so'many adverse conditions is a 
great tribute to both the engineers and managers when it is remembered that 
the gravel mined only contains approximately 25 cents per cubic yard, Re- 
covery of this evidently involves much work for’ a small unit ee 


Other dredging operations in the Tertiitory | are on a smaller scale and 
must be restricted to working on the richer portions only of the “placerse 
Many of them also recover tin, some the platinum metals, and others still 
other byproducts, and it is probable that the full possibilities of such 
byproduct recovery are still far from completely explored. Whether oppor- 
tunity exists for further consolidation of interests and reworking ground on 
a large scale, as at Fairbanks and Nome, is not, certain, but careful search 
for such opportunity may well result in rich reward now or later, There are 
some indications that point to a favorable conclusion, The United States 
Smelting, Refining & ilining Co. has been prospecting for several years on 
Hog River, a tributary of the Koyukuk, and. has recently announced that large- 
scale dredging operations, are to be begun in 1947. A group headed by'Norman 
Stines has been consolidating a group of olains on the Koyukuk itself ‘and 
while still drilling has ;begun to move in ‘jheavy..equipment.. These operations 
and the activities in the asbestos district latér ,to be described are of 
considerable significance. as marking the movement .of serious mining operations 
into previously little saad ea - to mn yhorth of established districts. 
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“Bopper aie 


The history of eopper Mining in alaska ac unfortunately the matter is 
at present Stent bearit mainly as history)* fasbeen briefly summarized by Dr. 
Philip S. Smith=</. so well that one cannot do better. than quote it entirely, 
In reading Dr.: Smith's summary it is well to ‘remember ‘that, while it was not 
published until. i941, it covers developments up to ‘and ‘including 1939 and 
that the essentiat facts have: been ar known since, ‘that date. 


o * 8 «a ie 


and auvine. the past patie years has won By for more than 
227,000,000 of the mineral wealth. that has. come from Alaska, 
Obviously all mineral. deposits have..a Ami ted | extent, ‘and as 
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This. of. course does: not mean that ‘ho! ones copper ‘ores are 
known to occur in Alaska or that. subsequently new deposits 
may not be. discovered and developed, It simply means the 
closing of the great. epoch | of copper mining that ‘began with 
the opening of the. unique and phenomenally rich ‘deposits near 
Henceforth, for at. least some years, the only ‘copper ‘that is 
likely to come from the mines of the Territory ‘is ‘t that ‘recov- 
mainly for their content “of. some. other. metal.’ ‘This * was. “bhg 
source of the small amount of copper credited ‘to ‘1939 


iG 


woe mem. 


The following table “sKows" theamountamd value: “ot: tire” copper produced 
in Alaska since the earliest recorded mining” of that ‘metal: 
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Copper produced by Alaska mines, 1880, 1900-1939 


Year 


PEN 1. AERTS 
ee 1900-1915. cecce 


the years subsequent to 1932, 


TL9Gcveveccddete- ° 
LOL «0 'v'< eecceee| 


ChE eee 
1929: ceveoesens® 
19205 cca cekoe 
8 oy 8 Er 
Sh 7a a Se a 
LIZZ cdseecsecioe’ 
4 hs) SL 


IGE ve Guhe Fiewe 


BA es. ee 
LIZ9 p seeee ser en " 


1930 .ccccvcccce 
LIF vetaes beens 
AIF2 a dcsicvceces 
SOS 3 i dens Sees 
193k oosvocecces 
LIV ec ivesciwees 
50 bs Civcwnees 
5937 64505000056: 


250 60g ewes bee ; 


LPS éeseeeawean 
he Total veo 


Ore mined, 


++ 
» % a 


ee ee ee oe ee oe ee 


tonsh/._ é 


15232, fom 
617, y26.| 

. 659,957 
722,047 


492, OLA | 
~ 766,095 


K77, 121 
581, 384 | 
- 731,168: 


. 761,779.) 
1925 cecawoboede er. 
1926 ssiwieeciece’ ‘ 


860,023 
670,000 
645,000 


590,400 
531,000 


! 


Tons, ‘2,000 Sands: 


579,500 | 


Co 
Pounda Lats 


i B5933 


220,737 969 
119; 654,839 
: 88,793,400 | 


69,224,951 


47,220,771 
70 4.35, 363 
$7, O11 SPF: 
77,967; 819° 
85,920, 645 © 
744,074,207 . 
a 93,855,296: 
» 67,778, 000. +]. 
~ 55,343,000: 
41 5421,000 + : 
40.5510, 000: |. 


32,651,000 


~ 22,614,000 
, 56,900 4 


8, » 738,500 
29,000 
121, 000 


15,056,000 | - ; 


39,267,000 


36,007,000 | 
. 29,760,000 -! 
278 


Value 

x ~ $826 
-35',031,225 
29,484,291 
17,098, 563 

8,783,063: 

12,960,106. 
10, »525,655 ——. 
125,630,335 

2 Si 7O9sTaa:.: :. 

10,361,336. 

“9,489,000: 


| 1,250, 000: - 


In the foregoing table no quantity of ore mined is shown for 
This has been omitted partly be- 


cause the large copper producers no longer made that information 
available but largely because much of the copper was derived as a 
minor byproduct of gold ores, so that the quantity of ore ceased 
to give a proper basis of comparison with the production of ear- 


lier years, 


Thus, in 1939,as stated, no ores were mined primarily 


for their copper content, and it would be manifestly misleading to 
tabulate the gold ores from which only small amounts of copper 
were obtained as though they really were copper ores, 


Among the mines whose principal mineral content of value was 


some metal other than copper, but which furnished concentrates fran 
which copper was ebtained,. were. those of the Nabesna Mining Cor. 
poration in the Alaska Range region, at,the head of the Copper . 
River region, in the valley of the Nabesna River, which is a trib- 
utary of the Tanana, and the Alaska. Gold & Metals Co., on Prince 
of Wales Island, in the Ketchikan district of southeastern Alaska. 
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That there are other places in Alaska where copper minerals 
occur is well known. That some of these deposits contained 
enough copper to enable them to be worked at a profit under past 
conditions is a matter of history. It is extremely doubtful, 
however, whether any ‘of the known copper deposits that are not 
now being mined can’ be’ worked at a profit under present condi- 
tions. 


In the years’ ‘since 1939 no Significant change has taken place despite 
the intense demand for copper created by the war and the activity of the 
Government in searching for copper deposits, including generous financial 
assistance to promote that end. In these years the production of copper 
in Alaska has been minor and entirely incidental to the mining of other 
ores, The ee: are as below: 


: Year Pounds Vaiue 
1940. 110,000 $12,130 
1941. 144,000 16,992 
1942. 44,000 5,524 
1943. 54,000° 7,020 
19ibe 4,000 ° 540 


_.) The recorded production from 1880 tb 1944, inclusive, has totaled 
685,850 short tons valued at $227,450, 866. : 


Up to now, copper has been mined mainly in two general regions, the 
older being in Southeastern Alaska, mainly on the Prince of Wales Island and 
more particularly the Kasaan Peninsula, and the other in the Copper River 
Valley and on Prince William Sound in South Central Alaska, There’are — 
unexplored possibilities, particularly in the Wrangell Mountains, where iso- 
lation and transportation difficulties have heretofore prevented mich ‘pro~ 
specting or even an adequate survey. What the future may really hold for — 
Alaskan copper mining is still an unsettled problem, | 


On the Kasaan Peninsula the seteneeenic greenstones have — cut by — 
intrusives, and along and near the contacts ore bodies have been developed. 
There is some evidence that the ore is largely a replacement of what were 

once limestone beds in the sediments, which became metamorphosed into green- 
stones, but the ore also occurs as breccia fillings and irregular masses, - 
Dominantly, it consists of magnetite containing irregular amounts of pyrite, 
chalcopyrite, and occasionally bornite. In general terma, the iron content 
ranges from 10 percent to 50 percent or more. Ordinarily the copper is a 
fraction of.1 percent. Small amounts of. gold and silver are present, and 
titanium and phosphorus must be taken into account if the ore is considered 
as a possible source of iron, lMolybdenite in small amounts has been detected 
in the Haida mine. | 

Except for the presence of molybdenum, this association of ores is a 
common one, and at various points such ores have been mined either for their 
iron or copper content and in some places for both, The most common treat- 
ment is to usc the ore in copper smelters to supply iron for slag forming, 
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thus balancing the silica present in other ores. In this way the copper, 
gold, and silver are all saved, and while the iron is not. recovered it 
scrves a useful purpose,. ‘The ore so far marketcd from this district has 
been so treated, at. first in a small local smelter at Hadley, which has 
long since been abandoned, but later in smaller amounts, at British Columbia 
plants and the Tacoma smolter cf the American Smelting & Refining Co. As 

a copper-gold ore it is not of high value, but it is useful whenever the 
smeltcr has to contend with large volumes. of siliceous orc. In the district 
itself the lattcr has not so far been found in large quantity though it has 
been shipped from ‘the.iiount Andrew and Mamie mines, and.when the Hadley 
smeltcr was in-operation enough was evidently found ‘to make an acceptable 
smelting a 


These sepa have been extensively studied by the Federal Geological 
Survey, the Federal Bureau of Mines, the Territorial Department of Mines, 
and various mining groups, but as yet no satisfactory basis has been found 
for any large development. Similar ore bodies occur elsewhere in South- 
eastern Alaska and British Columbia, and as‘various new deposits are opened 
in the region it may well happen that these-ores may again come into demand 
in non-ferrous smelting, the ccpper serving-as a collector of gold and silver 
and the iron going into the slag. Meanwhile, shipments may be made of small 
lots of which the gold and silver content is itself high enough to make such 
movement profitable, It dces not now seem probable that, as an independent 
source of copper, the deposits will attain much importance. Their possible 
value as a source of iron ore wild be later discussed, 


What. has just been said regarding the Prince of iiales Island ores 
applies more or less exactly to various small deposits at other points in 
Alaska where low content or small size militate against development on the 
scale that would, be necessary to warrant providing transportation and other 
facilities necessary to bring the ore to the market. || The one striking 
exception among the copper=mining districts of Alaska was the Kennecott. 
mine, where the extraordinary richness of the ore’ made it: profitable not only 
to mine under more than ordinary difficulties but to build and operate a 
costly railway some 200 miles long and to provide steamship service to Tacoma 
Where a smelter was largely built up on the basis of this ore supply. Cargo 
shipments were made.:from Kennecott containing more than 70 percent of. copper, 
and much ore went. forward which contained as much of the metal as is ordi- 
narily concentrated into matte in the’ course df smelting. It was this. phe- 
nomenal richness of the ore that mada the enterprise a success and enabled 
the owning corporation to amortize the heavy cost of the facilities previded,. 
The company was also fortunate in that much of its tonnage went.to market in 
a period of relatively high prices for copper, Nonetheless it is.worth 
remembering that, despite the application of the best in technology and the 
development of ammonia leaching to supplement shipment of smelting ore, the 
cut-off point in mining, generally about 33 percent, was above that of many 
important copper mines in various parts of the world, That proves, as nothing 
else would so Shear tys the great aeeeeureaee that had to be overcome. 


- The ore > bodies. at ‘Wonnacott occur in a favorable’ bed in the Chitistone 
pee onS not far ae the shecones ee oe and where vertical’ or nearly 
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vertical fissureshave allowed metal-bearing solutions rising from or through 
the greenstone to reach and to spread out in the limestone. In pattern the 
result was a series of flat-lying tabular ore shoots. following the: stratifi- 
cation down the dip. - These ore bodies were of variable thickness and extent 
but were closely related to particular horizons and to fissures. The ore 
faded out marginally, and there came a time and place where mining was no 
longer profitable. Despite, too, persistent search and expenditure of much 
time and money, no similar deposits. were found by the company elsewhere that 
were workable, although the contact between. limestone and.greenstone has been 
traced and mapped many miles, and showings of copper are widespread, Several 
known prospects may warrant development, but their. owners have not been able 
to.interest capital on.terms considered mutually satisfactory, . 


It is not impossible that other deposits may still be present in the 
region and that, by-reason of the incidental presence of nickel or other 
accessory metals, they may be of sufficient value to make a mine, Persistent 
search for such possible ore.bodies is still going on. It is well to remem 
ber, however, that the organization which had the longest and most intimate 
experience with the ore bodies of the region and which had the most to gain 
by continuing operations with facilities already provided, reluctantly 
abandoned the search, | sah ah: 


The ore bodies at Kennecott were supplemented to a considerable degree 
by. those worked on Prince William Sound, which in time came into possession 
of the same company.. The principal mines then were the Beatsons Bonanza on 
Latouche Island and the Ellamar, Although a number cf other prospects in 
the vicinity attracted attention, only the two mentioned were ever developed 
into mines of size. The region is one of graywackes and slates cut by green- 
stones whith are probably :metagabbros and to which it has been considered that 
the copper was genetically related. The ores-were found-in breccias in shear 
zones and:in replacements along contacts. They were markedly irregular in 
shape, and mining was only continued to a few-hundred feet in depth. They 
were made up of pyrite, chalcopyrite, and pyrrhotite, with various secondary 
copper minerals in minor amount. Flotation concentration .was applied tc them 
and tne product shipped to the Tacoma smelter, The mines have been inactive 
for some years.and.are considered to have been worked out. 


There are a number of ‘copper deposits in the Ilimna::Lake district. At 
least two well-financed eompanies plan to start exploration as soon as the 
reservation which now blankets the region is lifted. The Geological Survey 
has described the area in Bulletins: 485 and 862, J. C0, Roehm, mining engineer 
for the Territerial Department of Mines, examined several cf the properties 
in 1941. Several engincers working for private companies have also made ex- 
aminations. Exploration was active there about 40 years ago. The Kasna 
claims are about 2 miles above Kontrashibuna Lake on Kasna Creek, The lake 
itself is east of Lake Oark and northeast of Ilimna Lake, a few miles north- 
east of Ilimna village and airfield. The Dutton prospect is about 6 miles 
south-southwest. of Jlimna Village. There are also the Copper King, Durand, 
Duryea, and other ¢laims. The McNeil prospéct is west of Kamishak Bay and 
southwest of Ilimna Lake. eo: oe 
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Both metals have many uses Ree ‘and ‘each has held a high posi- 
tion, following copper, in the nonferrous metal production of. the United 
States, World War II made heavy. drafts. on. the .reserves of both, This was. . 
especially true of zinc. As. to it. in particular, it seems certain that _ 
domestic output cannot be kept up to prewar. standards even without allowance 
for growth in demand -as industry. expands.: The great Tri-State zinc district 
of Missouri, Oklahoma,. and Kansas, which has. long been the ultimate reser- 
voir of ore and so a regulator Or. price, has. undoubtedly ‘been seriously 
depleted, Mining geologists especially familiar with, the district estimate 
that probably not more than one-third cf the wartime mines can continue to 
run without subsidy in some form,.: However accurate or inaccurate this esti- 
mate may in the long runprove .to be,, there, can-be no doubt that, unless 
wholly new domestic sources arg found: or. marginal production is " subsidized, 
it will, in future, be necessary to continue:.to.import ore and concentrates 
heavily, as has been done during the war period.:.To.a much. smaller. degree, 
the same situation obtains as regards lead, although, almost to the end the | 
domestic’ mines, supplemented mainly. by imports from.other American countries, 
were able tc. keep up with demand, Here again, however, new. sources are ee 
seriously needed. Since the two metals occur most commonly in the same ores, 
they will be diisguesed ero together... be, ¢ tease . & oh 


sical situation in asia: has Been: a sumer ies dby. Robert S. 
sensor aca engsneey of the, Federal Bureau: of Mines, - follows: - 


"the pe duction of: aeat: for: eho period 1880 ‘to 1943, inelu= 
sive, was 24,756: tcns, .Fer the past several years.most of the 
‘:; Alaska yield has come from lead concentrates. produced by flota- 
tion at.the mill. of the Alaska Juneaw Gold Mining Co.,. where 
about 900 tons: was the normal annual output. In 1943 the pro- 
duction from this plant dropped to 200: tons, and practically 
no Alaskan lead. has been marketed since She closing. of {the 
plant in April 19h. b, sess a 2 ee 
Only in Pocont ame has any serious consideration been 
directed to the possibility. cf ‘mining lead and zinc..in, Alaska, 
as excessive freight; costs, high wages, and low base-metal 
prices had previously discouraged: the industry. , The increase 
of prices which: followed, the cutbreak.of. the. war, and the. 
accompanying premiums (for. new, production) ; offered by: hictals 
Reserve, have aroused sonic: interést. in. dormant. prospects... AU 
few moderately low grade zinc. deposits. are. known to. exist, in 
the Territory, but as none have been. exploited, Alaska has | 
remained a nonzinc PROCUES Tt oo Oh ae Bash a ee 8 ee 


Sanford, Robert S.,. The Werte Impact on the kining 1 Industry of Alaska: 
Juneau, Alaska, Jan, 6, 1945 Penns Cine re 
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Zinc has attracted attention in thrce eeuionse (1) The Mount. McKinley 
district of Central Alaska; (2) Southeastern Alaska; and (3) certain islands 
of Southwestern Alaska, To the knowledge on,all three, the Geological Survey 
has made important contributions, and in the first-named in particular surveys 
and studies been made with specific attention to zine ores, in the second 
area the work of the Survey has been supplemented by. drilling, trenching, and 
underground | work of the Federal Burecu of Lines, In it, as in the southwest, 
exploration by private or , company engineers ‘has yielded many of the data .now 
available bearing on the economic phases of possible production. In the 
Southwestern district the. Territoria 1 Department of mines has reported a spec- 
imen of high-grade blende from Unalaska, and probably important deposits on 
nearby Scdanka Island have been reported both by the Survey and private engi- 
neerssa A project for systematic exploration of this region by the Bureau of 
Mines was cut off by the end of the war, 


In. the Mount McKinley region zinc and lead are known to occur on -the 
West Fork of Chulitna River, in the Kantishna district, on the flanks of 
hicunt Eielson. So far as present knowledge goes, the last is the most prom 
ising district. It has been studied by Dr. John C, Reed as part of a compre- 
hensive investigation of thc railroad belt by the Geological Survey in 
cooperation with the Alaska Railroad under a special aed eas by the. 
Congress, Dr. Reed has sumiarized the situation as belcw: 


The Mount Eielson district lies in south central Alaska, on 
the north side of the Alaskan Range, abcut 30 miles east of Mt. . 
McKinley., The mest widely distributed rccks of. the district in= 
clude a thick series of thin-bedded limestone, calcarecus shale, 
and graywacke of Paleozoic,, prob’ bly Devonian, age. The sedi- 
. ments are cut by a mass of granodiprite which forms mest, of Mt. 
: Eielson and which was intruded probably in late Mesozoic time. 
The intrusive has sent a multitude of dikes and aoe into the 
associated sediments, _ 


Material given off. by the gr2nodiorite permeated the 
enclosing sediments and selectively rgplaced them with minerals 
of the epidote group and tc a somewhat lesser extent with sphal- 
erite, galena, chalcopyrite, and pyrite,##e# A normal fault of 
large displacement abruptly terminates the granitic area on the 
souphe 


An: ere-beanine zone can be definitely traced for about 4 
Miles along the north side of the granodiorite mass, Its width | 
on the surface is not uniform, but its thickness is-about 2,000 . 
feet. Sphalerite is the mcst abundant sulphide and several . 
times as abundant as galena. Chalccpyrite is present in minor 
quantities. - The small amount of silver in the ore appears to 
be irregularly distributed. 


Reed, John C., The hount Eielson District, Riaska: Geol, Survey Bull. 
849=D 9 1933 3 pp e 231-287. 
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Systematic sampling and estimation of ore reserves were not attempted 
in this district, since so little had been done in the way of develcpment. 
Individual exposures which were chip-sampled’ are reported to have shown 
contents of 3.99 percent Zn, 3.56 percent Pb,. 0.90 ounce Ag; 16.28 percent 
Zn, 10.45 percent Pb, 6.00 ounce Ag; 7 percent Zn, 25 percent Pb, 0.6 
ounce Ag; 12.28 percent Zn, 6.66 percent Pb, 1 30. ounce Ag; 13. 2 percent 
Zn, 4.78 percent Pb, 0.6 ounce Ag; 10.82 percent Zn, 8.89 percent Pb, 3.80 
ounces Ag, 0.01 ounce Au (composite sample); 2,31 percent Zn, 0.3 ounce Ag; 
20.16 percent Zn, 4.22 percent: Pb, 15.3 ounces. Ag. The gold. and copper 
present were found to be small and irregular, Dr.-Reed considered it safe — 
to estimate an average. content. of 10 percent combined sulfides in. the nu- 
merous ore bodies of workable size. From such an ore concentrates of 
standard-character should easily be made by fine grinding and differential | 
flotation, but difficulties ‘have, in si arisen. 


The Bureau cf Mines sent Neal iuir to sample the Acposita and he formed 
an unfavorable impression of their value, This was confirmed hy a reexami- 
nation by Bruce Thomas, ‘whose report is in preparations, A composite of imir's 
samples was sent to the laboratory of the Bureau at Rolla, No, for study. 

The analysis of this composite showed 4.22 percent .Pb, 56h percent Zn, 0.36 
percent Cue Grinding to 150+ to 200-mesh freed 95 percent of the. valuable 
minerals, but some of the galena and sphalerite was intimately locked with 
gangue even after finer grinding. Numercus flotation tests of this material 
have given unsatisfactory results, the ore failing to respond to’ the usual 
treatment for lead-zinc ‘ore, ‘The sphalerite in the sample was easily floated 
but did not respond to the depressants used in common practice. The lead 
concentrate contained 43.7 percent Pb, 21.6 percent Zn, and 2,8 percent Cu 
and represented 44.4 percent of the Lead present, The zinc concentrate con- 
tained 42 percent Zn, “2.3 percent Pb, and 0.2 .percent Cu, representing a 
recovery of 24.1 percent of the zinc, .The samples were from surface trench- 
ing, and fresher material would probably yield better resulis, Indeed 
slightly better recoveries have already been realized, but the ‘results are 
unexpectedly discouraging so far. ae 


The major difficulty, however, in the way of development is the cost cf 
transport..to any available market. A truck haul of 70 miles followed by 
348 miles of railway haulage to the ocean at Seward, and ocean haulage from 
there to the States, is necessary. At present the rates quoted are prohibi- 
tive, and no ore has been shipped, It is the general experience, however, 
that wherever considerable tonnage is available, freight rates fall, The 
wartime development ef truck haulage for ores indicates that a 70-mile haul 
of a concentrate is not likely permanently to prove a. serious stumbling 
block, and indeed antimony concentrates have been already shipped from this 
region. The railway rates now are admittedly high, but this is due to stand- 
ards established a few years ago following a Senatorial investigation designed 
to assure that the railroad should at least.meet its operating charges, They 
have more than done so, and a comfortable surplus'has been built up which it 
is planned to spend on rehabilitation of the.road and purchase of new equip- 
ment as soon as feasible, A general reduction in all rates may then be 
expected since the Congress has regarded the railroad as a Government utility 


se 
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needed by the Territory and a necessity to national defense and has not. — 
expected it to contribute: to amortization of capital. Still further reduc- 
tions will become feasible when highway construction makes it possible for 
the railroad to abandon its southern division (which is exceedingly expensive 
both to operate and to maintain) | and take full pevebtage of the new..cut—off 
to Prince ue amoonas | , oo 


A more serious difficulty than that. of i sananoeietioaicheeeeriathe 
absence of any zine :smelter on the Pacific coast, As this is equally a 
handicap: to development in the remaining districts to be discussed, it will 
be taken up here.* The nonferrous smelters on the Pacific coast were built - 
‘primarily to recover gold and silver from ores'not amenable to amalgamation, 
cyanidation, and other processes within the capacity of individual mining 
companies. The gold and silver in such ores are most commonly associated 
“With lead or copper, either cf which. serves admirably as a collector of the 
precious metals in normal smelting processes, so it came about naturally 
that the. Selby works near San Francisco. became @-lead smelter and the Tacoma 
plant specialized in copper smelting. Zinc ores‘do not so commonly carry 
important amounts of gold or silver, although in. mixed ores there is some 
‘tendency for silver, especially, to follow the. gine. Zinc smelting is a 
different process and requires different plant from that used in lead or 
copper smelting, and in the latter the presence. of’ zinc in the ore is not 
only a nuisance but a scurce of loss. As a result, western smelters long 
failed to pay for any zine in the ores but instead. penalized it when buying. 
Under these conditions, there was no market for zinc ore;'.and where zinc was 
present in lead or copper ores it was, if possible, wasted into the tailing. 
In the Coeur d'Alene district, for many years only lead and silver were 
recovered, and the streak of zine -blende from the concentrating tables was 
run down the creek, It is not surprising that no effort was made then.to 
find zinc ores in the west or to open zinc mines, ‘while blende and other 

zinc minerals were known to be neeent at many points they were neglected. 

As the mines: 5 got deeper and deper and as the levels were driven out into 
marginal zones more and more zinc -came in, Eventually it became necessary 
to do something about it. At Butte it was found that in‘certain parts of the 
district zino rather than -eopper formed the main content of the.ore. The | 
Butte & Superior Co. applied to such ores the newly developed flotation proe- 
ess and found it profitable even though the concentrates:had to be shipped 
the long distance to the Kansas-Missouri zinc smelters, where they competed 
with the high-grade Joplin ores. The Anaconda Co., having already.a copper 
refinery at Great Falls and the Montana Power Co. a surplus of electric 
current, undertook instead to treat its ores by roasting and electrolytic 
refining. Under the stimulus of wartime demand and prices during ‘jorld War 
I, the company succeeded in this project and in postwar years was able’ to 
establish itself in the zinc business, The Bunker Hill & Sullivan Co., which 
has been experimenting with electrolytic refining of lead and was considering 
this as an alternative to building a lead smelter, turned toa zinc refining 
and, by a process somewhat different from that perfected by Anaconda, pro= 
duced & 99.99 zinc which was of so much higher grade than previously marketed 
that it found special. uses and sold at a premium price, Joining the Hecla 
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Co., an electrolytic zinc plant was built and put into operation, which has 
proved to be a highly profitable operation, Later the Anaconda modified its 
process so as also to produce high-grade as well as ordinary metal. 


_ High-grade zinc was produced in America for many years by’ the New Jersey 
Zinc Co. by pyrometallurgy, from extremely pute ores from its own mines. In 
World War I this grade of metal was in special demand in England, where it ‘ 
was used in making cartridge brass. The largest use for zinc however is in 
galvanizing steel sheets and wire; for this purpose a metal containing a 
minor amount of lead, such as is ordinarily produced, is necessary. Indeed, 
when the Ekabastus smelter ‘was put in operation in Siberia about 1915; it 
was: necessary to mix lead into the zinc metal produced to market’ the output. 


Ordinarily. zinc is reduced by the so-called Belgian retort process, in 
which the roasted ore is placed, with suitable reducing material, in a’ hori- 
zontal retort and heated exteriorly until the zinc is driven off as a gas 
which is cooled down to the liquid form at ‘the front of each retort ina 
suitable condenser projecting out of the furnace into the cooler air, This 
is the standard process used around the’ world, and most zine is recovered in 
such furnaces, As the amount of zinc in western ores increased and had to be 
handled in some manner, this process was applied. The American Smelting & 
Refining Co. in the early years of this century operated such a plant at 
Pueblo, Colo. and so got into the zinc business. Later the Pueblo plant was 
dismantled and a larger one built at Amarillo, Tex., to take advantage of the 
low-cost natural gas for exterior heating of the retorts, The movement of 
coal-fired zinc smelters into the gas “belt of Kansas and Oklahoma’ had already 
begun, and an increasing flow of zinc concentrates from the Western’ States 
came to them, os the long railway, haul and neceeey, high freight 
rate. bes epee : a 

Meanwhile the Consolidated smelting é & Refining Co. had bought. the 
Sullivan mine to secure an adequate supply of iron for fluxing its’ ‘lead ores. 
At almost the same time, the process of differential flotation came into 
operation, and somewhat to the surprise of the management and the fortunate 
stockholders it became apparent that the Sullivan would not only supply iron 
for slag making but was one of the great lead-zinc fhines of the world. So 
“the company was forced into the zinc business, - and ultimately the Trail plant 
became one of the’world's largest and the producer. of a Wide variety of 
metals as well, To handle the zinc the company’ metallurgists followed the 
earlier practice of running it into the Slag in the course ofthe lead re- 
covery, The slag was then’ treated as a zinc*ore, and the zine’was fumed off 
in special furnaces, recovered as an oxide, and reduced to metal by eas 
processes, Pe | a 

substantially all the zinc preduced from western ores by these various 
methods found its markets in the Eastern States. No important uses for it 
were developed in the ‘iest, in galvanizing, brassmaking, pigment manufacture, 
or die casting, so that only those ores could be mined that could stand the 
accumulation of freight and transfer charges that this movement involved, 

It was a heavy handicap to be met by western ores and would be still heavier 
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as regards ores from Alaska, In addition, too, there is tee ever. a any 
comprehensive system of zinc-—ore. buying in the Viest, or any considerable 
local market. The producer of zinc ore has to find his ow market at q : 
considerable distance and ordinarily must wait for his returns. In contrast, 
in the Tri-State district buyers make the round of the mill bins each week 
and bid on the concentrate where it lies. Settlements are made weekly, the 
banks keeping open Saturday night so that checks may be cashed, supply bills 
met, and labor paid, This isan old local custom, and Saturday night at 
Joplin has long been the big night of the week, While conditions have changed 
somewhat it is evident that it has been much easier to develop a small zinc 
mine in the middle west than beyond the Rocktes or in Alaska. The western 
miners have had one advantage... Their ores usually contained small amounts of 
gold and silver and often some copper, most of which-could he recovered sep- 
arately white the concentrate was being produced and the remainder passed. 
into the retort residue which can be sold to lead or copper smelters; or, at 
the electrolytic refineries, the slimes could be precipitated out and sold. 
Nonetheless “he difficulties faced in the West by miners of zinc ore have 
deen so great that even now there is no, measure of the zinc resources of the 
region. Probably a local market would stimulate a considerable production 
both in the Western States and in Alaska, but one cannot be positive as to 
taat in advance, It is a matter of belief, not of knowledge. 


One factor pointing toward a more favorable situation for zinc smelting 
is the change the war has brought about in the steel industry, The increased 
production of sheets and wire that will be necessary to market the larger 
local steel output should lead to more galvanizing and so afford a market for 
ordinary slab zinc of Prime ‘Jestern grades. Local manufacture of metal prod= 
ucts,,to be foreseen as the new steel seeks a market, should make it possible 
to establish Pacific coast plants for brass and alloy making, in which cheap 
electric current is important. . All of these industries have their peculiar- 
ities, and special technical knowledge and skilled workmen are necessary, 
‘perhaps the least in galvanizing. However, some copper manufacturing is 
already done on the Pacific coast; fortunately, all of the possible fields | 
mentioned are such thaf they can be entered on a small scale with moderate 
investment and can be enlarged ‘a8 markets are found. To bring about any of 
this change will, however, require building a local zinc-smelting works to 
afford a local market for ores and local supply of metal. The chances for 
success would seem to warrant a careful study, looking forward to the building 
of a small, low-cost works that will pone enPEy tate: the business and 
“ enlargenent as it grows,: . 


For reasons just suggested, ‘it. would scent thar, ieopive the presence of 
relatively cheap electric current and the general scarcity and more than 
average cost of coal, the possibility of a successful retort plant should be 
considered first. From the point: of view of low capital cost and initial 
investment, such a plant offers exceptional advantages, because’.a plant con- 
sisting of as little as one block of retorts canbe built and operated though 
ordinarily it is not as economical as a.larger, more expensive plant. ° ‘It is, 
however, easily expanded by building additional blocks, Vihether such a plant 
would be more profitable if. buiit on Puget Sound, where coal is available, or 
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in California, where natural gas may be had, could only be determined by a 
close study of conditions and costs, ineluding that of the major source of 
the ore, Whether, too, the roast gases should be used to produce byproduct 
sulfuric acid would probably be determined by local market conditions, 
despite the fact that from each ton of.60-percent zinc eOncentr eee @ ton — 
of ordinary sulfuric acid is obtainable. | 


In the use of the slab gine ; the ps vene ee industry will probably 
prove to be the largest consumer on the Pacific coast, as elsewhere, This 
business is usually, though not. necessarily, conducted as a mere department 
of a steel plant, and the steel companies could probably be relied upon to 
develop it. Brass making is usually independent, though now ‘a large portien 
of. the business is done by subsidiaries of the big copper comipanies, Inde- 
pendent manufacture is still possible, especially by the maker ‘of specialties, 
The easiest and least costly entrance is through brass casting. ‘To roll oF 
extrude brass and other alloys:is more complicated and requires higher skill 
and heavier investment, Even here, however, the field is not closed, since © 
it nas been found that steel works can roll copper sheets, as has ‘heen done — 
at Wheeling, J, Va., during the war. Surprisingly low costs were obtained, 
Already copper nails have been made.at a California steel plant, operating 
on toll for one of the copper companies. -Presumably | brass’ nails’ and various 
other particular‘ products could similarly be produced on’ ‘yell, pending the 
time when business had ‘grown to where it really warranted buidding ‘a complete 
copper and brass works, ‘In contemplating such.a progran, | it should not be 
overlooked that’ in brass and copper industries, as weld as in steel, scrap 
metal plays an important oes , - 7 


In Southeastern Alaska a little lead ore has peer mined and zinc adie, 
erals are known to be present; but in the main exploration | so far ‘thas been 
directed to finding gold and silver, with lead, antimony , S§cheelite, copper, 
and nickel strictly subordinate in quantity. The region Iisa rugged one, 
much cut up by short rivers and channels of the sea. Much’ of" the: land is 
in the form of islands. Considered in most general. terms, the area is -occu- 
pied by a belt of sedimentary .rocks » now widely metamorphosed into green- 
stones and related rocks, intruded.by the Coast Range "granodiorites to’ the 
east, and by gabbros and:other basic rocks farther west... The juxtaposition 
of the intrusive rocks and the sedimentary and metamorphic rock in places 
has been favorable to ore genesis, and mineralization is widespread, -To a 
certain extent, it is observable that the effect of the dioritic intrusions 
has been to produce gold-silver lodes, with lead, zinc, antimony, and scheelité 
accessory in a few lodes, while the basic intrusions have favored the form- 
tion of copper-iron ores with lower percentages of gold and silver: and in 
places with nickel and member's of the pane SFoup. of metals lela in 
Minute amounts, . ae ee 


Sn hs Several subordinate districts are commonly recognized, the peer gold 
belt, ‘the Sitka district, the Wrangell district, the Ketchtkari ‘district, and 

_ the - Hyder ‘district, the latter at the. extreme ‘southern end... Lead has ‘been 

- obtainéd as a byproduct from.the mines of the Juneau gold belt and from the 

; Hyder district. Lead and zinc ores'are present in the Wrangell ‘and Ketchiken 

district, as well as in the Hyder, but await. developmerit «: One niet the facts 
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, 
now more generally appreciated, as a result of much flying over the. ground, 
is that ore deposits are probably to be found on the crest as well as the 
flanks of the Coast Range. The immense difficulty of prospecting the rugged, 
forest-covered area, with its heavy rainfall, has heretcfore prevented pros- 
pecting more than a short distance from the shore line, This may prove deeply 
significant in the future. 


The region and. nost of the subdistricts have pean studied by the Federal 
Geological Survey, and some half dozen properties have. been drilled or 
otherwise prospected by the engineers of the Bureau of luines while various of 
the larger mining corporations have scouted.the region, The results of i 
examinations by the Bureau of ifines are summarized by nepeEe Se penton’. L 
district engineer, as’ below: 


A preliminary examination of the Ground Hog Basin. nopey 
13 miles east of Wrangell, Alaska, was made by the Bureau. The 
property was estimated to have a reserve 124,000 tons of material 
“containing 8 percent zinc, 2 percent lead, and 2 ounces of silver 
ea ton. A typical sample was submitted to "the Rolla laboratory to 
determine the amenability of the ore to concentration.and the grade 
eof concentrate recoverable, The sample contained pyrrhotite, 
_sphalerite, marmatite, galena, and chalcopyrite in a silicate 
gangue.' The sulfides were so intimately locked that grinding to 
minus 200-mesh did not give complete liberation. The best result 
¢ - obtained was 74.2 percent recovery of the lead in a concentrate 
-- containing 50.10 percent lead and 10.98 percent zinc,:and 70.9 © 
“ -percent of the zinc was recovered in a concentrate which contained 
36.11 percent zinc and 717 percent lead, The poor recovery ‘and 
low-grade coricentrates as well as a high grinding cost a dis- 
courage exploitation of the deposit at this time. 


. A deposit at. Tracy ‘Arm was examined by the er of Mines 

- and estimated to contain 7,000 tons of indicated ore and 140,000 
tons of inferred ore with a grade cf 4.1 percent zinc, 1.5 percent 
copper, 0.01 ounce a ton gold and 1.00 ounce a ton silver, The . 


16/ A partial list’ of the eariler and more general reports follows, 


Wright, F. E., and C. W., The Ketchikan and Wrangell Mining Districts, 
Alaska: Geol. Survey Bull. 347, 1908, pp. 171-172.. 

Buddington, A. F., Mineral a of the Wrangell District: Geol, 
Survey Bu..l 739, 1923, PPe L-656 | 

aah, P. S., Lode Mining in the Ketchikan Region: Geol. Survey Bull. 
D925 "1914, PP. 90-91. | 

* Stewart, B. D., Report,. Commissioner ‘of Mines, Biennium Ended March 31, 
1931. 

Robinson, G. De, The ‘Zine-Coppar Deposits near Moth Bay, Revillagigedo 

'- Island, Southeastern Alaska: Geol. Survey mim. rept. 

Twenhofel, W. S., The Zinc Deposits of the Lucky Boy Claims, Dora Lake, 

Prince: of Wales Island, Southeastern Alaska: Geol, Survey mim, rept. 
17/ Sanford, Robert S., The Warts Impact on the Mining Industry of Alaska: 

Juneau, Alaska, Jan, 6, 1945. .. - 
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metallic sulfides are pyrite, pyrrhotite, marcasite, sphalerite, 
chalecpyrite, and galena.. The property, consisting of 17 claims, 
is owned by Harry Townsend of Seattle, Wash. 


Small lekd—zinc deposits have been examined by the Bureau 
of Mines at Dora Bay on Prince of Wales Island and at Hoth Bay 
in the Ketchikan area, Other small deposits occur along the 
northwest shore of Thorne Arm and at Dolomi on the east side of 
Prince of Wales Island. The Fish Creek property, Hyder Lead 
group, and Greenpcint claims in the Salmon River district north 
of Hyder were examined by the Bureau of lines in September 1944. 
Lioderate percentages of lead are contained in these deposits as 
well as in the Gray Copper vein at the Mountain Viéw mine where 
a Bureau of iiines project was conducted during. the past summer 
for the exploration of tungsten. 


The Federal Geological Survey has also studied the Ground Hog deposit 
and released a mimeographed report by H. R. Gault giving many details. It 
has also issued a press release giving details, including reserve estimates 
of the Tracy Arm depcsits and reports on Dora Bay and other districts, 


It will be noted that, in the ore of the Ground Hog Basin properties, 
the zine occurs at least in part as marmatite and so is iron bearing. This 
materially reduces the value of any zinc concentrates made from this ore, 

In retort smelting the iron corrodes the retorts and shortens their life. 

In electrolytic. reduction it alsc complicates the process aside from operat-— 
ing to reduce the grade of the concentrate, The Federal Geological Survey 
reports this condition general in Southeastern Alaska, One favorable factor 
in the district is the miltitude of. water channels which cut it up and so 
make assemblage of even small lots of cre easy and cheap and delivery of cres 
from the district to any outside market feasible at relatively low price. 
Another factor is the large amount of water power that can be easily and 
cheaply develcped in most parts of the region. 


A project that warrants careful study and perhaps favorable action is tc 
build somewhere-jn the region a sampling and ore buying plant such as was 
formerly common in Colorado and other western states. 

Southwestern’ Alaska, despite its easy accessibility by sea, is one of 
the least—explored parts "of the Territory. A few lode nines have been worked 
there in the past, but none are noW operating,. In each ihstance gold alone 
was sought and Scant attention paid to other minerals, intluding, as else- 
where, lead and zinc. Yet there are deposits oh Sendaka Island, Unga Island, 
and possibly on Unalaska which show distinct promise, The’ situation is so 
favorable from the point of view of ocean transportation, though not it must 
be admitted in other ade that it deserves atténtion.s The Geological 
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Survey28/ has explored the regio and collected mch of the data necessary. 
B. S. Webber of the Federal Bureau of Mines made a preliminary study and a 
project for an extensive exploration was in the program for 1945 which was 
cut off by the end of the war, From a preliminary study by the Federal 
Geological Survey and more detailed observations by private engineers, it © 

is believed that on Sedanka Island in particular there is a zinc-lead—copper 
ore body, ee eth of real importance. Sanford, in the summary already quoted 
says: 


A deposit which is one of the largest known: zinc-lead cccur-— 
rences in Alaska is on Sedanka Island, one of the Aleutian group. 

The: mineralized area. is: 25‘ miles from Dutch Harbor and near Biorka 

Harbor, which is readily aecessible to shipping vessels serving 

- the Aleutian Islandsisssceet, Sphalerite and minor amounts of 
| galena, chalcopyrite, gold, - and silver have been reported, 

In 1945 Webber trenched this. aepactt and cut 29 samples. Of these, 19 
averaged 9,16 percent Zn, 0.55 percent Cu, 0.25 percent Pb, nil Cd, 0.04 oz. 
Au, and tik oZe Age The width of the bed sampled was 5 to "45 feet, ‘and the 
sampling covered 120 feet satene poe coer. Additional study is considered 
desirable; : 


Other deposits of possible value are known and a wide variety of min- 
erals have been collected from the region. It is entirely possible that 
the first big zinc-lead mine in-Alaska will be developed in this district. 


igen Ores 


In any consideration cf the Aoeree of industrialization of a country: 
the possibility of local ‘manufacture of iron and steel or, alternatively, 
of furnishing one or more of the raw materials for such manufacture, must 
be taken intc account. The three essential materials are iron ore, coking 
coal, ‘and limestone, Equally essential is it that these materials occur-in 
juxtaposition or in such geographic position as to permit their easy assem- 
blage at a common point. There are few things more useless than an iron-ore 
deposit in an isolated district from which ore cannot be économically trans- 
ported to any suitable assembly pcint. For example, there are, on the 
northwest coast of “AuStralia, large deposits of hematite of excellent grade, 
but the cost of taking the ore to the eet arte erst aces. in southeastern 


Dall, ii, Me, Coal and Lignite in Alaska; Geol. array T7th Anns .Repte, 
pt. i, 1896, PBs 763-908. 

Becker, G. F., Reconnaissance of the Gold Fields of Southern Alaska: 
Geol, Survey 18th Ann, Rept., pt. III, 1898, pp. 83-85. 

Spurr, J. E., Re¢onnaissance in Southwestern Alaska in 1898: Geol. 
Survey 20th Ann. Reptse, pt. VII, 1899, pp. 31-238 ° 

Martin, G. ©, Gold Deposits of the Shumagin Island: Geol. Survey Bull. 
259, 1905; 196 pp. 

Collier, As Je, Auriferous Quartz Veins on Unalasska Island: Geol. 
Survey Bull. 259, 1905, pp. 102-103. 

Atwood, We W., Geology and Mineral Resources of Parts of the Alaska 

Peninsula: Geol. Survey Bull. 457,'1911, 137 pp. 
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Australia is so great that: serious: consideration is now: being given to using 
instead the lower-grade: lateritic ores from New Caledonia.‘ Under special - 
circumstances iron ores are transported.long distances, the:movement ef Tofo 
ore from southern Chile tc Baltimore beirig. a. case in point,. adits ‘atso the 
occasional shipment of iron ore from Sweden tc the United States or the move- 
ment of ore from Newfoundlahd to Eurcpe.:In all these cases, and in others 
that might be cited, special circumstances make the shipments possible.: In 
general, iron ores are so heavy and so bulky that steel makers prcfer to use 
even slightly inferior grades of ore that:may'be-. obtained in eee districts 
rather than undertake pene eee ae 3 
4 oS. wee 
It is also a general: ule, based. ‘on™ math: broceicnes and- with’: ag scund 
reasons tc support it; that iron ore moves toward coal rather than‘ the re- 
verse and into districts where, by reason ef.the presence cf fuel,-:powsr, 
scrap.iron, or steel, manufacturing has already been established or local 
conditions favorit. Alaska does not afford these -conditfons nor -does it 
now seem probable oe they will obtain them. ‘in any .near eae : 


it: r s oe m 


ree the coal is abundant and even colina ania istics’ high ee eee 
present, the larger part is not of such quality as tc be valuable fcr bldst- 
furnace use. Such coking coal as has been found is"patchily" distributed anc 
difficult and expensive to mine. As stated elsewhere, ‘the-early “hopés: of 
‘Mining large quantities of coking, or at least of low-volatile coal y-in Alaska 
have now faded; and, ‘cn the basis of present knowledge;' it” is considered in- 
probable that any such industry will develop. 

The third material ordinarily required in making pig iron is limestone, 
of which one-third to ‘one-half ton is ordinarily necded in producing 1 ton 
of pig iron.. Alaska'is fortunete in pcssessing large quantities of this 
material, well-situated for mining and near the sea,’ It has already become 
an article cf commerce in Scuthcastern Alaska, though not uscd as a fiux in 
iron manufacture, The quality of the material makes it suitable for such 
use, but for other reasons it does not: now acem aay that ae will find suci. 
a market. 
Iron ore ,is ereeent on Prince of eee and other accessible islands in 
Southeastern Alaska, and hopes. have been held@:that it'weuld- find a market on 
the Pacific coast. ’ the orcs occur:in lenses in metamorpnit rocks, very prob- 
ably marking the former presence. of limestone. bands in the sediments. that have 
now become grecnstones, and they: consist of magnetite and hematite with mincr 
amounts of pyrite and chalcopyrite. They have been described in. coanéction 
with: the Giscussion of copper and have becn-to some extent: mined and shipped 
as copper ores, .Just at present they are im- little dcmand, since-thé amounts 
of copper, gold, and silver in them are too small to pay for. shipmeiit and the 
iron is only valuabledo the copper emelters when they have te treat-an cxcess 
ef' siliceous ores, Judged strictly as iron ores, these deposits are at 2 
disadvantage, because they require preliminary treatment to fit them for blast. 
furnace usc. The copper and the sulfur present are detrimentral.in iron ° 
making and must be removed. A technology for doing so-has beén developed, 
and the Bureau ‘of Mines has tested the ores from the Poorman and cunt Andrew 
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mines and found it to be applicable. Such methods are in actual. commercial ~ 
use in eastern Pennsylvania, where the ore from the Cornwall mine is crushed, 
concentrated, and sintered profitably by the Bethlehem Steel Corp. the copper 
concentrate going to one of -the smelters in New Jersey and the iron sinter to 
the blast furnaces at’ Bethlehem, Unfortunately.there are no blast furnaces — 
nearby the Alaskan deposits; and, while-ccean transportation can be proyided, 
_the distance to the cnly iron blast furnace on the Pacific coast, the Fontana 
‘in southern California,:is considerable. The ocean trip, too, would need to 
be supplemented by rail haulage from San Pedr: tg Fontana since for strategic 
reasons the Fontana furnace was built inland and nct on the coast, While the 
grade of the cre that could be produced by proper treatment at the Prince of 
Wales Island mines would make it.desirable for mixing in, the cost, per: unit 
of iron would pngouereany be higher than for ores much nearer the sero gl 


' Alternative plans that have been iscuausd: propose sidcment of the con 
centrate or sinter to some pcint on’ Puget. Sound or the. Columbia River and. - 
its use in a plant erected there. Usually it is proposed to make the ateel. 
from the ore “by” use of ck oka! eee in the road of any such 
ier eoarag ares: ~ a ee 


(ay dices is -now no aiane in “existence tc buy the ore nor ie ehare: an 
sient market for. steel that would°’warrant building one. Indeed, the 
“existing steel plants in the Western States: face the necessity cf making a 
vigorous’ sales ‘campaign if tangy are tc market enough steel. to keep them ail 
working. at an economic rate.29/. ‘This. is. certainly no time to saunen aaa 
| building more oe at eh in the Wester ae | 


'(b). The Secnisiicgy of. maine steel datece from ore is one that is as . 
yct in’ the development stage, although it has been demcnstrated as: sound in | 
principle and: possibly of ecénomic applicability under special circumstances. 
Even, however, with lcw-ccst power it has eo far. only been possible tc apply 
it in small works favored by particular conditions, It is not believed that 
such. works can compete with large plants following standard practice in pro- 
duction of the grades cf' steel that. are’ demanded in: quantity. It has already 
been’ stated ‘that on or: tributary to the Pacific coast there are now in being 
works’ with ample’ capacity to each oe uae eve 


* There is, ‘than, no’ “present Gare on the. Pacific coast for these iron 
ores, nor dows one:'seem ‘probable in any near futuré. The question naturally 
arises 4s, the feasibility of erecting a plant:especially to utilize the ore. 
So far ag a standard blast furnace ig: concerned. the known ore reserves are. 
too small to amortize such a plant.. That would, under modern conditions, 
| require 10, 000, on ‘to’ 20; ms 000" tons, preferably the baa a of. suitable Ore. 


Following careful study of the detealte on ‘Baines of Viales Island sae 
elsewheré by’ the Federal. Geological Survey, the Federal Bureau of, Mines under- 
took ‘to examine ‘the more promising ones ‘by trenching, diamond, drilling, 


e on. om. ” ~e a 1%, oe ere me ~é 
x Cmte arte <hs © 


— Bain, He roctn a Pattern for Western oleae 


epunesy of Mines Inf, 
~ Cire. 7315, 1945, 35, PP. - | _— | 7 
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sampling, and estimating and followed this by ore~dressing studies at Rolla, 
Me ene results at the two largest were as below: 


Pocrmaauniney Estimated reserve, including measured, sali 
inferred ore, 1,394,000. tons.; Analysis: Fe, 52.4 percent; Cu, 0.25 percent; 
> By eh 72 percent; Phes., 0,03: percents: a eo 


“Mts enanew maine: Estimated reserve as above,  25009;,000 tons: dap 
Fe, oes Dencene: ey 0.35 Pat 


an neieheea mine was the reserve sufficient to support an Tadependent 
operecen, nor would the two together do so, It follcws that, for ircn ore, 
the deposits’ only have value. to. the extent that the output can find a market 
supplementing other supplies, Entirely aside from the detrimental presence 
‘-of copper also,.neither cre as mined. is sufficiently high in iron to con- 
stitute a premium ore, - By selective mining a smaller amount of ore of higher 
iron content.could probably be mined, but ,this would increase cost and di- 
_minish the :réserve,. It is possible, as already stated, to treat this ore so 
as to produce, as a byproduct, a copper concentrate containing such gold and 
silver as is present, and, with this removed, to sinter the iron ore into a 
presumably useful furnace product, : At Rolla such a sinter was produced from 
the Mount Andrew cre, with the folloWing analysis: . Fe, 59 percent; SiQo, 
9.2 percent; -phos., 0.02 percent; S, 0.06 percent. This is a desirable prod- 
uct, but its delivered cost at the blast furnace-is cpen to question, as is 
also the matter of whether the copper concentrate would contain enough ecpper, 
gold, and silver to pay for the gost of fine-crushing the ore, floating it 
out, and magnetically concentrating the remaining ircn, Calculations are 
necessarily based cn numerous. assumptions not. all of which could be expected 
to be realized in practice; and, in view of the marketing difficulties al- 
ready mentioned, it can hardly be doubted that. ae a and equipping these 
meee oun Aee highly Sees a - . 


ae poasibilsty that. has ecu: suggested remains to be discussed, namely, 
a small local .works depending on hydrcelectric power and the use of charcoal 
for reduction material and making special alloy steels. Such an enterprise 
would closely follow lines of development well worked out and proved in 
Sweden. Sufficient ore for such a plant is present and various alloy min~ 
erals are to be found elsewhere in Alaska and British Columbia, The forests 
‘of southeastern Alaska afford plenty of wood for making charcoal, indeed a 

- supply for a charccal blast furnace could. doubtless be had in case that be 
preferred to an electric furnace, Hydroelectric power can be eag) y devel- 
oped with fair economy: at numerous points in scutheastern Alaska and a 
suitable assembly and shipping point could readily be found, The difficulties 
to be overcome are more commercial than technical, The process that would 
necessarily be follcwed would call for experienced direction and highly 
skilled workers, and ‘such enterprises do not usually flourish in isolated 
localities. The products made would be sold in.an intensely competitive 


“See Dort, Joseph Cummings hydroelectrical engineér, U.S, Forest Service), 
Report to the Federal Power Commission,on the Water “Powers. of South- 
eastern Alaska: 1924, 
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market where brand name and reputation have high value but are slewly built 
upe Because of the high unit value of the steels, transportation cost to 
market is not especially important, but. marketing costs are, Alloy steels 
are generally made near centers of manufacture and by companies that are in 
position to merge their distribution and selling.costs’with those of a large 
volume of other business, . Just how successful .a. new concern would be against 
such competition is doubtful, Actually few’suc¢h enterprises aye now in busi- 
ness under similar ccnditions; and it should be remembered that a slight 
advantage, even if realized, in manufacturing costs would be easily lost in 
the cost of sales. Such as it is, though, this seems to be the only present 
opportunity for steel making in Alaska. It has-recently been announced that 
a Canadian company has purchased the oe enelece at neon Be vse with a-view 
to aa: PAE taeace : cme 


Coal 


General 


Coal beds are present in many parts of the Territory, although coal mines, 
other than strictly local operations, are to be found in only two districts, 
the Matanuska and the Healy River, Both of these are cconnected’by spur-lines 
to the Alaska Railroad, which fact emphasizes the rule that it is only -where 
transportation facilities are available that coal mining developes, Coal is 
a low specific gravity mineral and so makes bulky freight. A gold placer 
miner can,carry h@s poke of gol.d dust to. market but a coal miner must have 
railroad, boat, or at least truck Cranspontebien available if he is to sur- 
vive. | : = | 

arly as 1902 Alfred Brooks eee GcAtedl a “map of the coal fields. of 
saat? showing their wide distribution and general extent. Both befcre 
and after the appearance cf this summary, the bulletins and other reports of 
the Geological Survey have contained many details as to the various fields, 
After the organization of the Bureau cf Mines the latter took an active part 
in the testing. and exploitation of Alaska coals,: the inspection of the mines, 
and the effort to promote development of the fields, and as the Territorial 
Department of Mines déveloped it in turn took. over much of this work, The 
publications ofall three of these. RE ORET ee furnish important data E meparding 
nearly every ‘known: coal field, : ; . 


The coal beds occur in rocks of various ages, including the: Permian, the 
Cretaceous, and the Tertiary, especially the Miocene of this last. While coal 
of all grades from lignite to anthracite is present, the largest portion is of 
subbituminous grade, and the major developments have been in the Tertiary 
formations. Expectation of being able to develop important .tonnages of smoke- 
less and coking grades have been disappointed, and the coal now being mined 
is only of steaming, grade, ranging on an air-dry basis from 8,000 to 10,000 
Boteu. This coal is satisfactory when used in plants adapted to it, as at 
Fairbanks and Anchorage; but, as is, true elsewhere, such coal, is now. meeting 


Resources of Alaska: - Geol, Survey 22d Ann. Rept., 


~ 
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stiff competition from petroleum, Even in Juneau, the capital of the Terri- 
tory, it is cheaper to use petroleum than Alaska coal. One of the changes 
in the local coal-business'in recent years has been that local production - 
has almost altogether supplanted the former imports of coal from Washington 
and British Colunbia; ‘but it is still true that, by reason of shipping con- 
ditions, it is cheaper to import coal at many Alaskan ports than to use 
Alaskan coal. Adequate facilities have not: been provided for shipping to 
other Alaskan ports even the liatanuska coal, which is mined in. the field 
nearest the coast; even if docks and colliers were provided, the shipments 
would probably be unprofitable, because at most Alaskan ports only less than 
cargo lots are needed, and: sych freight is better handled ab a part of gen- 
eral freight movement ‘to and from such ports than in specialized boats and 
barges. At one time a heavy export trade was anticipated, hased on the 
assumed high quality of the coal, Experience in mining has shown that high- 
quality coal is rare in the Alaskan fields, and mining conditions are far 
from goods Not only the physical conditions as to roof, foot, faults, and 
dip are unfavorable to mining, but the beds thicken and thin most irregularly 
as a result both of original differences in conditions of deposition but also 
because of deformation of the formation. This, in turn, has resulted in 
variation in the degree of metamorphism of the coal itself and hence in its 
rank, Even ‘to produce gcod steam coal it is necessary in the Hatanuska’ field 
to wash it to reduce the aSne 


When the Alaska coal fields first attracted public: attention some 40 
years ago, a violent controversy arose as to the conditions under which they 
were to be opened and cperated, The then existing law under which coal lands 
were taken up was far from perfect and had led to much abuse, although it had 
permitted extensive development and rapid industrialization throughout the 
Western States. There was considerable public opinion which demanded that 
future developmient be on some different basis, In response to this, the Con- 
gress established'a leasing system for Alaska coal fields.2£2/ It provided 
for 10-acre permits under a simple form of application tc meet local village 
demands and, after settingaside national reserves in the then known coal 
fields, for "leasing the remainder in units of 40 acres or multiples thereof 
on a royalty basis, coupled with annual acreage rentals, The charges were 
moderate enough, but there was written into the law a very stiff antimonopoly 
clause limiting ownership direct or indirect by any individual or corporation 
to 2,560 acres. This provision made itimpossjble. to:-develop the fields on 
the.old basis under which a single corporation, or the same financial interest 
operating through two or more corporations.could.cwn both the mines and the 
transportation lines. It undoubtedly checked development though that was a 
blessing in disguise to those who were then planning to invest large sums in 
coal lands and railways, since the coal proved to be less minable and cf 
lower grade than was anticipated at the time. Had, for example, a a railway 
been built by private capital into the Bering River ccal fields, a project cf 
the time, the money would have been lost. In actual experience, railway lines 
to the two fields that have been developed have been provided at the expense 
of the taxpayers, Even so the number of.-mines opened has_ been small, and the 
struggle has been to find enough market to keep them alive rather than to 
. provide a large output, It -was. only in the recent wartime: emergency that ccal 


22/ Public 216, 63d Conge, H. R. 1,,233. = 
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supply ran-short and that it became necessary to open new pits’ and resume 
imports, The leasing system, as applied to Alaska, makes very little dif-." 
ference in actual practice, and looking backward one is sometimes inclined | 
to wonder what all the rowwss about. At present, in view of the very lim- 
ited market, the antimonopoly clause séems objectless, Since even with it 
in force it is easy to produce more coal than is normally needed. What the 
long-time effect may prove to be remains to be seen, That, however, is but 
a part of the general problem of monopolies or attempted monopolies in 
American business, It is not clear that conditions in Alaska are sufficiently 
different to justify a separate policy, although an argument for it might be 
built up on the unusual difficulties that mst be faced in Alaska by anyone 
wishing to develop any industry. 


Development of coal mining in Alaska has been slow not only because of 
the character of the coal, the inherent difficulties in mining, the thin and 
limited market, and the competition of petroleum but also by reason of the 
fact that, in many localitites, water power is available under favorable con- 
ditions. All through Southeastern Alaska and only to a slighter degree along 
the south coast, the abundant rainfall, the presence of lakes and natural 
reservoirs, and the high-.slopes of the short rivers make for easy and cheap 
hydroelectrie development. In certain localitites power can be had so cheaply 
that development of electrochemical industries may be anticipated. The region 
is not ane, however, in which any single large system can be expected to be 
profitable owing to the technical difficulties. and cost of transmission of 
current across.ocean channels .cut deep into oe mainland and between the 
numerous islands, ‘ 


. ' Matanuska Coal Fields 


The principal coal-mining operations -in‘Alaska now’center in the 
Hatanuska Valley at Eska and Jonesville, neighboring mines about 60 mfles 
east of Anchorage with which they are connected by a branch of the Alaska 
Railroad. The Glenn Highway, a-year-round gravel road, extends past them to 
connect with the Richardson Highway to the interior. The Chickaloon field, 
in which for a time the Navy undertook exploration, and Anthracite Hill, 
which has attracted considerable attention but which is as yet of unproved 
value, lies a short distance to the east. The region has been much studied 
by Government and Territorial geologists and engineers, and convenient sum- 
mary may be found in a report<2/ ‘issued by the Geological Survey and covering 
the district of Known present importance. The coal field is about 7 miles 
long and 14 miles wide, with a northeasterly trend, and lies parallel to and 
south of the Talkeetna hiountains. The coal measures lie in a structural ° 
trough, with Cretaceous and older rocks on both sides, The coal measures are 
of Tertiary age and are somewhat concealed by glacial and other: Quaternary 
deposits, They consist mainly of silts and sandstones, with subordinate beds 
of coal and clay, and are of nonmarine origin. The Chickaloon formation, 


Parnes, F. F., and Byers, F. F., ire, Geology and Cedi Resources of the 
Eastern Part of the Lower iiatanuska Valley: mens Field, neers Geol. 
Survey Mim, Rept. 113,198, 1935.. 
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5,000 feet thick, includes the coal beds and is covered by the massive -Eska 
eonglomerate 11,200 feet thick. The Chickaloon lies on an unnamed thin bed 
of Tertiary sediments, below which is the Cretacéous. The ‘strata have beén 
folded’ and faulted, and the coal beds.are found on. both flanks and around” 
the nose of a westward-sloping ‘syncline, Ordinarily they dip 30° to 40° but 
in places as. low. as 12° and. in others as high as 55°, ° The syncline has been 
cut by a-number of. transverse. faults which divide the éoal beds into a series 
of blocks. along the. strike and. complicate the problems ° and increase the ex- 
pense of mining, The.individual beds thicken and thin along’ strike and dip, 
but the general, sequence is fairly constant and good markers are present, — 
The faults form zones, in one place as much as 1,000 feet wide, of disturbed 
strata, and the frequent small See ecenee further complicate the problem — 
of mining. . Be = re “is . rane | 

Coal is. mained fe ee a dozen beds a while the horizcns are per- 
Sistent, workable thicknesses are found, in different beds in different parts - 
of the area: Most of the coal mined is “in 4- to 5-foot beds; but some comes 
from 8-foot to 9-foot beds, and some. are even. thicker, The. coal contains - 
numerous partings and can rarely be mined clean, so both Jonesville and Eska 
mines require washeries to prepare marketable products, “The difficulties in 
mining such beds may be readily inferred. from the following description of ~ 
the Shaw or No. 10 bed, quoted from the report by Barnes and Byers: | 


The Shaw bed in the Eska mine eonstes of two benches of 
coal, separated by 14 to 4 feet of coaly claystone and bone, | 
that are known ently as upper and lower Shaw, The upper Shaw 
ranges from 23 to 4 feet in thickness and commonly includes one 
to three hard claystone markers an inch or less in thickness, 
This.coal has been mined on both limbs of the syncline as well 
as in the old east-side workings. The lower Shaw coal has an = 
over-all thickness ranging from 3 to nearly 5 feet but includes 
as many as 5 claystone partings 1 to 2 inches thick. The coal - 
has been systematically mined only on the north limb for a short 
distance on each side of Eska Creek. . To the west on the south 
limb it has not been mined, largely because it is too close to © 
the upper Shaw bed to be mined separately and because the amount: - 
of rock in the lower Shaw partings and in the thick’ parting i 
between the two benches make the mining of hoth benches together — 
undesirable, West of the present Eska workings the main parting 
may be thin enough and the lower bench clean enough to encourage © 
mining of the entire bed, eee now that a ‘washer has been 
installed at Eska,. | | 


Bed 10, the equivalent of the Shaw bed in the Evan Jories - 
cross=+cut tunnel, consists of two benches, eich about 24 feet. + 
thick, separated by about 1 foot of coaly claystone,’ The upper 
bench is clean:coal with 2 singlé siliceous claystone. parting - . 

-. about lL inch thick, The.lower bench includes only 1 foots of: 
clean coal, the upper and lower opened . only by. a short gangway — . 
in the Evan Jones Mine, but the two benches may eventually be 
mined as a singie bed, 
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At locality U, the Shaw bed includes two benches of clean 
coal 14 to 15 inches thick separated by more than 2 feet of , 
coaly claystone. A similar section is exposed at locality T, 
but further west both benches gradually thin andthe number 
and thickness of claystone partings increase, 


The various other beds, Martin, Eska, Emery, David, Maitland, Chapin, 
and others, show somewhat similar though not identical conditions, but in 
each mining is along horizons rather than beds, and careful work is neces- 
sary to mine the coal. Coal dust is present, and explosions have occurred. 
The method of mining called for by the positions of the beds, namely cross- 
cuts from the surface, long drifts along the strike, and high raises to the 
surface, makes it difficult to maintain good ventilation at all times and 
further increases the cost, This, with the high wage scale obtaining : 
throughout Alaska and the difficulty that would be involved in conducting 
large-scale. operations even if market conditions were favorable, makes it 
impossible to look forward to cheap coal from this field, although a very 
useful output at moderate price has been produced in the past and may be 
expected in the future, The Navy explorations at Chickaloon’ indicated 
that, to produce any considerable amount of naval-grade coal, even after 
@ washery had been built, would involve large investment. and would be at 
high cost. According to Barnes. and Byers, the estimated probable. reserve 
in the eastern or known mee of the a Ni et coal field is of the order 
cr 7O, 000 2000: tons. 


in three of the mines in the western part of the field, as dP cribed 
by Payrie and Hopkins, a reserve of 9,000,000 tons was estimated. e | 


Analyses of Matanuska coal 


South Limb, 3 | " 
leeee(Evan Jones mine| 4.39 38.40 | 140.72 | 16. cl 0.27 {11,298 
ee do. 3.50 | 37.30 | saad 19.00} .30 | 10,990 

North limb, | ! | ; 
2eeee/Evan Jones mine} 3.50 36.80 | 324U0 | 21.30! .20 | 10,450 

, a | oe 

North limb an ¥ 
Ziees | 3.80 | 37.90 43430115.00} 30 11,540 

North limb, | : | | 


"45290 | 13.10} — .30 } 11,830 
7 

Upper|South limb, | | | 

Shaw! Eska -mine 0 73 3 See ee! 40 | 10.90 Qj 12 10 


2h/ Payne, Thomas a; and THopkine, David M,, er and Coal Resources of 


the Viestern Part of Lower Matanuska Coal Field, Alaska: Geol. Survey 
iim. Rept. 105,117, 1944, 


Be. eee| Evan Jones’ ‘mine 4. | 36.10 
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The coal in “the western sare of. the Matanuska field is substantially 
the same in quality, Payne and Se a quote the i eee of Botu 
values for coal as received: | - . 
Premier mine | — 
Baxter & Bedell - 11,020 
New Black Diamond 11,940 — 
Wishbone Hill mine 11,505 —. 


The meaty of the coal mined at Eska and ere is ssthanalanteie 
ciently illustrated by the analyses quoted above from the record& of the. 
Geological Survey and the Bureau of Mines, the peeures: being for- coal "as. 
received," ds . — a a oS, ee. 


At presént there are three searating ines in the Aistrict, ‘the. Eska 
and Jonesville in the eastern part and one, the Buffalo, in the western 
portion. Near the last was the Premier or "Moose - Creek, which operated for 
some years but was lost when the ‘creek broke in as a result of too. close 
pillar robbing, Other smaller mines have been operated at various times. 
but are now closed. The Eska mine.was opened to supply coal for the rail- 
road but has not been operated continuously. For some years it remained 
idle, and coal was bought on bid from other lessees to give them a backlog 
of orders and to assist them in building up a domestic market. - At the same 
time, the mine served a useful purpose to the railroad since, by being 
available for reopening at any time, it fixed a ceiling on bid prices, 

The Evan Jones mine has always been privately owned and has grown from small 
beginnings to its present important position. The Buffalo mine is new and 


- was developed with the aid of the Army to help meet the demand for coal dur- 


ing the war. Up to now it has proved to be a high-cost mine, and its imme- 
diate future is somewhat in doubt. Its outlet is-by truck service, since 
the narrow-gage railroad that formerly ran up Loose Creek to serve the 
Premier was washed out in 1942 and has not been rebuilt. 
Nenana Coal Fields . 
The second-largest coal production in Alaska comes from the Healy River 
fields well up toward the interior. Healy Creek is a tributary of the 
Nenana River, which flows into the main.stream 112 miles-:south of Fairbanks, 
Along Healy Creek, Lignite Creek, and other streams are numerous outcrops 
cf coal, but mining is now only active along Healy Creek, the Suntrana being 
the principal mine. The region is part of the plateau country north and 
east of Mount hicKinley, It is largely covered by a thick bed of gravels 
known as the Nenana formation, At various points the streams have cut 
through this into or through the coal-—bearing formation, which consists of 
locsely consolidated sand stones, sands, clays, and coal beds. Below this 
formation lies the Birch Creek schist, a series of metamorphic rocks of 
supposed pre-Cambrian ags. Before the Nenana gravels were laid down, the 
country was subjectcd to long and continuous erosion, and apparently only 
patches of the coal formation in basins and hollows of the cld surface of 
the pre-Cambrian have survived, These patches extend over a considerable 
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area, but so far extensive mining has been confined to the lower part of the 
Healy Creek, since there alone is transportation available. In 19h3 coal.wab 
mined by stripping 4 miles west of Healy Station, but the operation has ceased, 
The Santrana mine is connected by means of a 4-mile spur track with the Alaska 
Railroad at Healy station. From this minea motor road extends a few miles 
farther up the creek to coal claims that were worked on behalf of the Army 
through the recent emergency. 


The Healy Creek.field has been described in various reports of the 
Geological Survey .€ . The Burean of Mines began drilling there. in 1943 in. . 
aitee teas with the Army Procurement Division. In 1944 the region was 

estudied for the Survey by Clyde Wahrhaftig and Jacob Freidman, and a brief 
ae prepared (mimeographed release, 112,613) from which most of the 
coe aes ee has been taken. 3 


eo 1920 the Healy River Coal Corp: “began. mining on the west side of the 
Nenana but transferred its operations to Suntrana on the east side when the 
bridge and connecting railway were completed to the larger outcrops at that 
point. This has been the only continuous operation in the field. The Roth 
lease higher up the river lapsed for failure to perform, although a small 
amount of coal was mined recently by open-cut on Army account. The Sanford- 
Usibelli mine between the two was also a temporary. open strip operation on 
account of the Army. . According to the ake) to the end of 1gi the coal 
EECoMCe has Pots ee 1 mt 750 tons. , 


: The coal mcasures are considcred. te: be part of a fault block tilted to 
the north. More specifically, thcy form.a syncline closed at the East and 
opening out trough fashion to the West. .There. are numerous individual beds 
ranging in thickness’ from 1 foot tc 55..:Prindle reported a total thickness 
of 230 foet of coal in 23 beds, of which 7 aggregated 174 feet. Wahrhaftig 
and Freidman state that the coal-bcaring sediments range from 185 feet in 
thickness at French Gulch to, 475 fett at.the cast end of the arca. The 
number of coal. beds ranges from 30.to 3e.- Iindividuel beds range from 7 feet. 
in thickness to 40 fect of workeble coal,.with limited arcas in which: the 
coal.is 50 feet.thick or more. The dowont beds are thickest: but, also most 
irregular; @s is common where coal beds have been formed overly ing an uncon- 
formity. In Missouri, for cxample, smali patches of coal as-mycn as 90 feet: 
thick have been found under:-similer conditions, but none made long-lived . 
mines. .Tho areas of thick coal are.mch less limited along,Healy Creek, and 
the total quantity of workable coal in the ficld is really large. The Survey 
estimates that the reserve runs to 850,000,000 tons, plus 215,000,000 tons 
"inforred" reserve. About 460,000 tons is believed to be minable by open-pit 
methods. As mining has only been conducted.along Healy Creek, there 1s not 
mch:doubt that additional large amounts: of coal may be expected to ae mined 
elong lignSte and other creeks in the region. 


In structure, reserve tonnage, age, and character cf the coal, the Healy 
Creek fiold resembles in many ways the.great Fushun field cast cf Mulden, 
Manchuria. The coal.in Alaska is of slightly Lower. grade and the beds are 
not so:thick, but in the ond it is possible that the Alaska ficld may prove 
valuable. 

Collier, A. J... The Coal Resources of qe Yu on, "hisses Gool. Survey, 
Bull. ae 1903, p. 46. | 

‘Brooks, A. H., and Prindle, L. M., The Mt. McKinioy rogion, Alaska: Geol. 
Survey, Prof. Papor 70, 1911, pp. 188-192. | 

Capps, S. R., The Bonnificld Region, Alaska: Geol, Survey, Bull. 501, 
1912, 64 pp. 
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The coal is subbituminous B and C in quality. ost of it has an ash 
content of less than 10 percent, and considerable contains only 4 to 8 per- 
cent. The quality varies: considerably’ from bed’ to bed but does not show 
systematic variation along the strike. “In general, the coal at the base of 
the formation is higher in heating value than that nearer the top. Although 
the ash content is not high, the mcisture in the coal is, The air-dry lcss 
ranges from 7.4 to 8.5 percent,in general, while a number of the beds contain 
15 to 19 percent of hygrocopic moisture; On an air-dry basis the principal 
beds run from 9,250 tc 10,400 B.t.u. The coal is not adapted to lecomotive’ 
use, as it makes too many sparks, but when burned on chain-grate stckers in’ 
a central pend station, such as that of the Fairbanks plant of the United 
States Smelting, Refining & Liining Co., very good efficiency is obtained. 
Despite the necessary charge for shipping the coal over 100 miles from mine 
to power plant, it has proved practicable to generate power at a very favcr- 
able rate, lower in fact than that obtaining in many cities in the States. 
Using such coal Scan asecnen is largely § a matter of correct design of plant 
and of Bp0d sia eaiey 


ienouen some of the Healy Creek oe is gaseous enough to require care 

in mining and underground fires have at times interfered with operations, it 
is entirely possible to mine safely, and this has been accomplished with rare 
exceptions. Some of the beds, too, are subject to spontaneous ccmbustion and 
require special care in stock-piling. This is true of only part of the coal; 
and, in fact, coal has been stored as much as 7 years without even getting on 
fire, probably. because it was frozen. In the recent emergency such stored 
coal was fed into the furnaces at bas eanks without showing material deterio- 
ration in quality. 


The lignite and subbituminous-coal fields along the coast and inland 
rivers could probably be burned with approximately the same relative effi- 
ciency if the volume of business permitted operations on a similar scale as 
at Fairbanks. It is such matters as scale of operation, design of plant, _ 
and skill of operation rather than quality of coal that determines cost. 
This is illustrated by the fact that the same coal that permits a low kilo- 
watt cost at the power plant at Fairbanks is expensive and inefficient when 
bought in retail lots and burned in house-heating stoves and furnaces, 


Future Markets 


At present coal Senden in Alaska is about 350,000 tons per year; 
during the war the nenenae of the defense plants constituted an important 
propertion. | — 


The mines now open can yield encugh coal to meet expected demands, and 
no good purpose would be’ served by opening more at this time. This does not 
apply to small mines in isclated localities such as Point Barrow, where the 
Bureau of Mines opened a. ‘pit. to supply coal for the school, hospital, and 
other institutions and for hcusehold heating, At that point the native popu- 
lation has increased greatly in recent years as the people have moved in fren 
the surrcunding country. The driftwood, which for many years contributed 
heavily to the fuel supply, has now becn largely exhausted, as has.also the 
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cil-rich sand mined at an oil seepage near by. The new coal mine is.worked 
under a cover of frozen ground, and while up to now the local price of fuel 
has remained high, largely because ofthe cost of sled haulage, this’ may be 
improved, iiith.a small amount of temporary technical supervision it is 
probable that similar useful mines can be opened at other points in the 
Territory. Any large increase in ccal mining, however, will necessarily 
wait for inc#eased industrialization. With the world moving rapidly toward 
using petroleum as fuel and with other deposits situated nearer ports -where 
steamship traffic centers, the outlook for any export trade in. coal from 
Alaska is far from bright. The problem of coal mining there is ‘less one cf 
production than of markets. 


If one looks to the long-time future, attention may. properly. be directed 
toward the possibility of marketing the output in some different form than. 
raw coal, Consideration may also be given to burning ‘it by cther methods 
than those now in use. Mechanical stokers cf various types are available, 
and one type is in ‘successful use at Fairbanks, as already indicated, while 
another is used on the locomotives of the Alaska Railroad, Powdered | ‘coal, 
largely used in the United States,may find a field in Alaska, Both methods 
have, however, as yet founda place cnly in central power plants and on 
locomotives,. They are not available for small plants or for household heat- 
ing. For the latter, some form cf briquets may be visualized, but their 
production is tied in with the making of coke, char, or some other high- - 
carbon byproduct. of high- or low-temperature distillation. For Alaska the - 
latter route seems likely to be found preferable, as. it permits production 
at the same time of synthetic petroleum and oil products. This whole field. 
is now under serious investigation by the Federal Bureau of lines under a 
special appropriation; and while, as ‘applied tc Alaska, economic conditions 
at present point rather tc continued attempts to develcp petroleum fields 
locally or to continued importaticns ‘of oil from California, there are. 
possibilities of ‘using Alaskan coals at some time in the future.. 


‘The more favorable opportunity seems to be in low-temperature eaubeniae- 
tion of ‘the coal with petroleum products as the main product and briquets of 
char to be used as domestic fuel as a byproduct. The principal coals pro- 
duced in Alaska have been tested and have béen found to be adapted to such 
en 26) } 


The results of the test were summarized as below: 


‘The low-temperature carbonization products of the bituminous . 
coals from the Matanuska field were (a) a coke weighing about 70 
percent: of the orginal coal, (b) 29 tc 41 galicns of tar and light . 
oil fer ton of ‘coal,’ ‘(‘c’))’ Ebout: 10 percent of water and. (d) 84,0 
to 970 Betelle. ih gas per pound of coal. The sub-bi tuminous coals 


fe. pre ew pe Mdeteorw @ 


Selvin, We Bey odey We He, and. Davis, — Low-Temperature als 
Carbonization of Alaskan Coals:.. Burau. of Mincs Tech. Paper. 668, 
19h4k, 16 pp. 
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coal, (b) 9.7 to 37.3 galtons of tar and Light oil ver ton of ‘coal, 
(c) 23, 4 to 36.4 peda of water, and (d) 510 to 650 B.t.u. in | 
gas per pound of coal. The coal from the Eska Mine gave the most 
tar and light oil of any of the coals tested; it also yielded the 
highest B.t.u. in gas per pound of coal, The second most important 
coal as a potential source of fuel oil is coal from the No. 6 bed 
in the old Suntrana Mine. It yielded nearly as much tar and light 
oil as the Eska coal but considerably less carbonized residue and 
lower B,t.u. in gas per pound of coal. The Jonesville coal from 
the lfatanuska field gives the highest yield of carbonized residue, 


Coal from the No. 4 bed at the Suntrana mine was also tested and found, 
as was expected on acccunt of its rank and character, to pe low yield of 
carbonization products. ; 

. The moisture plus distillation liquor at 500° C, amounted to 
32.7 percent of the coal changed and the carbon dioxide amounted 
to 33.0 percent of the gas by volume or 6.6 percent by weight of 
the coal charged; that is almost 40 percent of the coal yields 
products of no value. : 

It is evident that the individual coal beds differ greatly in character- 
istics and in probable yield, although the latter may to some extent be con- 
trolled by selecting the process to be used. That the coals are as a whole 
amenable to treatment argues’ well for the lcong=time protection of industry 
in the future, though it must be conceded that, at present, and for an un- 
determined number cf years in the future, it will not be economically 
feasible to proccess Alaskan coals. In reading this summary, it. should be 
kept in mind that the ccke and char referred tc as one of the products 
produced is not metallurgical ‘coke but is instead a light, friable product 
which is valuable only fcr mormetallurgical uses, Under suitable conditions 
it can be burned for heating or steam making or preferably may be briquetted 
with a binder derived from the distillation products, in which form it is a 
superior fuel for household heating. This whole matter is one for future 
rather than present consideration. n18 


Petroleum 


As noted in the discussion of coal mining, the fuel market in Alaska is 
now largely. dominated by petroleum, In 1940 imports of petroleum were as 
below: | oe | | 

| Gallons 

Heavy oils, including pide Bas, O11, CtCecrcccoccccss 92,026,828 

Gasoline, including lighter products of distillation... 12, * 21,6,,906 

Illuminating Ole gisestee wk. OER ae On OE e MOS Gaeee - 8607 396 

Lubricating Olle cceareccccerereccceceescccenersencersee:. 777126 


The large and rapidly developed o¢1 fields in California have poured int: 
the market such qualities of oil that at times long-time cofitrdcts were made 
for fuel oil at as little as 20 cents per barrel,.. This was an extremely icw 
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price. In contrast it may be mentioned that the Buffalo mine on Loose Creek 
in Alaska was opened with an Army contract for 40, COO tons of coal at wlO 
per ton. In each case emergency, conditions | obtained, Actually most of the 
petroleum heretofore scld in Alaska waS marketed at a considerably higher 
price, and most cf the coal sold brought much less than that mentioned, The 
figures do, however, illustrate. the wide range in competition that has ob- 
tained. In: passing, it may be noted thét wood, which once was substantially 
the’‘only fuel used in Alaska, has now drcpped back to its ncrmal position as 
domestic fuel-for house heating... .. Even the river steamers cf the interior 


- are now e oshce with oll. 


The many advantages of petroleum as a fuel, including those that derive 
from its use in direct pcwer generation, in Diesel and, gasoline engines, are 


‘well-known, They are inherent in its higher heating value and its properties 
‘as a liquid which ‘permit cheater transportation and handling per heat unit. 


For tsolated power units oil in barrels has many advantages. over coal in bulk 
or in sacks, and where targer amounts are needed, tankers and bulk storage | 
afford all but ideal means of distribution, “Several California companies 
have put in. excellent distributing systems with bulk storage at principal 


consuming centers and thus offer local” coal’ fields competition which it is 


hard for them to meet. The natural reaction to all this. is an ee car 
tion’ of ue search for petroleum figlds’ in Alaska. _ 2 | 


=f ndtestiens of the’ ‘presence ' of! petroleum have ‘been found. both along the 
southern coast from Icy- Bay ‘on the east nearly to’the end’ cf the ‘Alaska 
Peninsula on the west: and~ ‘in’ rorthern’ Alaska,” and there are, Triassic oil 
shales in Central Alaska. At Katalla’ a small production was maintained for 
a number of years, arid a ‘smal?’ refinery topped oil for local use along the 
coast 2p “This plant ‘burned’ in 19335, and there | is’ now no oil eel in 


~ . 


? 


“oil seeps and gas leaks ‘have beth known at ‘a ‘number’ of points, and peri- 
odically there has been an oil ‘boum, with an epidemic of. staking cf claims 
for oil leases, Little has come ‘of this, since those who staked the ‘claims 
had neither the capital nor the’ experience for developing them and when 
drilling was attempted it was, with a few ¢ exceptions, not based upon accurate 
local surveys nor was it always Reaquately supervised, SO 


bs tie ee eaaeica that has been the source of ‘the seeps and other evidences 
of the presence of oil on the Alaska Peninsula is ncw known to be the 


. Jurassicy. which. ineidentaliy -is-one-of -the ehief, sources: of oil in‘the Near 


East and is known to be ‘cil-bearing. ih Udnchuria.. The potentialities of many 
Jurassic: formations 4s a source of oil have not’ attracted mich. attention 


elsewhere and, until fecentiy, it was not much. studied from this point of 


view in Alaska. At Katalla, where the’oil was found in Tertiary rocks, much 
of the drilling was rather blind, the dil ‘being found‘in é¢racked and crushed 
portions of a thick ‘Shale formatich of which, the. structure remained. to be 


3 “Sth PSS o ie Industry of Trt "I6L0; Geol. Survey Bull. 


933A, 1942, De 856 
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worked out. This has since been done by the Geological Survey ,28/ and a 
map is now available upon which systematic search for oil might well be 
undertaken. At Yakataga, where some drilling has been done in the Tertiary, 
general conditions were very adverse. No real harbor existed, and access 
was difficult, whereas there is now.a good landing field and the place is 
easily reached by regular airlines. One of the Yakataga structures is a 
long, narrow anticline with faulting to be contended with, and.most careful 
geolcgical work will be necessary to spot holes successfully. Here again 
the Geological, Survey: can now supply helpful guidance, The failure of-holes 
drilled some veers ago to discover commercial oil ‘should not be taken as 
eCperaeaucs , 


Farther southwest, drilling for oil has been undertaken in districts. 
The place where most of the work has been done was at Cold pay, 22 where in 
1923 both the Asscciated and the Standard of California sent in rigs and 
drilled to depths of about 4,000 feet without finding commercial pools. | 
The Geological Survey has now made a modern map of the \wide Bay field; and 

it seems probable that, taking advantage of it and supplementing the geo- 
logical with geophysical surveys, a more favorable result could be obtained, 


Between Katalla and the Kanatak district the principal attempt that has 
been made to find petroleum was at Inisken Bay on the west side of Cook 
Inlet. Here a well was completed shortly before Wcrid War II by experienced 
and careful oil operatcrs, using the best modern methods and under clcse 
control. The well was carried down intc the Jurassic, and the showing was 
sufficiently satisfactory to the operators so that they were prepared tc go 
ahead at their own expense with the further drilling necessary to cpen a 
field, Their application, however, for the usual preference lease met with 
so much oppcsition and delay in the Land Office that nothing further has 
been done.20/ Meantime, as a war precaution, a reservation was put down cover 
much of the Alaska Peninsula; and further search for oil by private initia- 
tive was interdicted, although Public Land Order 82 was subject to existing 
rights. J\ihat the condition will be when the war is officially ended cannot 
now be foreseen, but this. stoppage of search for oil in the region where it 
was most needed and could be most useful was decidedly unfortunate. Probably 
no one thing would do more to solve the economic problems of Alaska than 
would the discovery and exploitation of oil fields, especially along the 
southern coast not far from steamer lanes and in a region where year-round 
operations are feasible. j > * 


Miller, Dow J., Rossman, Darwin Le, andHickcox, Charles A., Preliminary 
Report on Petroleum Possibilities in the Katalla Area, Alaska, 
Accompanied by Geologic and Topographic Map and Be ed of the Katalla 
Area, Alaska: Geol. Survey Mim. Rept., 1945......... - 

29/ See Kellum, L. B., Daviess, S. N., and Swinney, c: , Gadlogy and..Oil 

Possibilities of the Southwestern Part of the Wide Anticline, Alaska, 

= accompanied by Map and Sections: Geol. Survey Mim. Rept.e, 1945. 

30/ Since this report was written, the application has been granted (1946). 
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The other area in which there are prospects of finding oil is the 
Arctic plains. Oil seeps at Point Simpson 60 miles from Point Barrow have: 
long been known, and oil-soaked earth from the region has been‘used as fuel 
by the Eskimos-for years, The Geological Survey reported the probability 
that oil might be found under the plain or along the front of the mountains 
to the south, In 1923 a large portion of this plain was set aside by ~~ 
Presidential proclamation as a naval petroleum reserve, and the Navy supplied 
funds for a reconnaissance by the Survey, Results were not considered suffi-~ 
ciently eneouraging to warrant active attempts at development, all the more 
Since the-difficulties and expense of access measured against the ae 
bringing in oil.by tanker from California were considered excessive, : 


‘With the advent.of World War II the situation changed, The expected 
invasion of Alaska, and the actual invasion when it did take place, led to 
local demand for oil and oil products’ for defense purposes far beyond any- 
thing previously anticipated. At the same time enough tankers were’ not to 
be had, and petroleum even began to run short in the fields in the States, 
Large sums were hurriedly. spent on the Canal project to develop a field in 
northern Canada to supply the need. A refinery was built at Whitehorse and 
connected by pipe lines, both with the oil field and with Skagwey on the - 
coast, Lines. both for crude.oil and for products were laid from this refin- 
ery to. Fairbanks, and pending local production oil from California was 
delivered by tankers traversing the relatively safe inland passage to Skagway 
and from there through the pipe lines mentioned. Before the project was 
completed the Japanese had diverted our attention from the Nome-Fairbanks 
air route to the Aleutian Islands, in which they gained a foothold for a time, 
The alarm had, however, emphasized the importance:of finding, if possible, a 
local source of petroleum in central or northern Alaska, The motive for such 
search was strengthened by the new interest in international air transit by 
northern noe os 


Pinos of: more seeps in northern Alaska had persisted, and 1943 the 
Bureau of Mines. sent in a party to make an aerial reconnaissance to determine 
the truth or falsity of these rumors. The party included Norman Ebbley of 
the Bureau.of: Mines, Dr. Henry R. Joesting of the Territorial Department of 
Mines, and Capt. Henry Thomas of the U. S. Army Engineer Corps. The plane 
was flown by Sigmund \iien, an experienced Alaskan pilot familiar with the 
region and widely acquainted with the Eskimos. ‘With their help especially, 
a number of additional oil seepages were located, and the presence of wide 
areas worthy of. prospecting was demonstrated. Encouraged by this finding, 
the Navy in 1944 sent.a company of Seabees and a large amount of drilling 
equipment and supplies. to Point Barrow and prepared to explore the field and 
survey a. royte: for a pipe-line to Fairbanks,. Part of the drilling equipment 
was hauled south to the big bend of the Coleville River, where a favorable 
structure had: been found and drilling began in 1945. Meanwhile in Public 
Land Order of January 22, 1943, a temporary reservation had been made cover- 
ing much of northern ‘Alaska, and Arctic Plain not in the original reserve. 


Smith, Philip S., and Mertie, J. B., Jr,, Geology and Mineral Resources 
- of Northwestern Alaska: Geol. — Bull. a 1930, 351 Ppe 
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In 1945 the Navy drilled to a depth of 1,900 feet and found several oil 
sands, though the oil had been largely drained from them, Contracts have 
now been let to an engineering firm to continue the exploration. 


- The results of this exploration are likely to ‘be highly significant for 
Alaska; but whether or not oil will be found on the Coleville River, it is 
-Clear that, in view of the numerous indications of oil ‘in Alaska and the fa- 
_ -vorable geographic situation, the potential fields have ‘received far too 
little attention. A first step should be extension of the detailed geolog- 
ical maps and studies of the Federal Geological Survey. . dodern oil finding 
calls for application of a complex.and highly developed technology, which, 
in turn, requires ascertainment of'a multitude of facts as to local sequence 
and structure of the rocks, | In. -the absence of such accurately obtained and 
carefully digested data, oil may remain undiscovered despite the putting 
down of several drill holes in a structure. Drilling, it is true, is the 
final answer, since it is necessary not only to find but to produce the oil, 
but modern wells drilled to such depth as is likely to be necessary in 
Alaska are expensive. It is only when the maximum of favorable conditions 
have been provided that operators are justified in drilling such wildcat 
wells, . : | 


It is a serious question whether the present laws and regulations appli- 
cable to Alaska are sufficiently favorable to promote development. They are 
based on a system of free staking for permits, with drilling followed by the 
granting of leases for limited areas. These features are deeply ingrained 
in, the land policies of the United States, although it may be fairly pointed 
out that the big development of the West took place before the concept of 
strictly limited areas was applied, This feature has come in’asa part of 
the antimonopoly policy of the country; but it is a question whether, con+ 
trol cf monopolies being a general policy applicable to all American business, 
the general laws and methods applied to other industries should not be suffi- 
cient to accomplish the desired results as regards the petroleum industry. 
Certainly the limited amount. of land that can be owned or controlled is a 
serious determining factor when any experienced company considers the risk 
and probable rewards of the heavy investment called for. Much better 
opportunities remain to be exploited elsewhere, a fact ‘that has undoubtedly 
influenced the attitude of compariies that would otherwise have been expected 
to undertake Alaskan development. | . 


Assuming, too, actual discovery of oil there remains the necessity for 
providing pipe lines, refineries, and other facilities. These call for 
additional and fairly heavy investment which cannot be supported and amor- 
tised on the basis of small acreage unless exceptionally large wells happen 
to be found. The law permits a limited amcunt of combination of individual 
producers to supply these facilities in.common, but it is far from certain 
that these permissive provisions will prove adequate, It is therefore 
possible that, even if oil fields are found in the Territory, it will become 
merely a source of crude oil to be refined elsewhere or that producers will 


_ be forced to use small, wasteful plants.- 


Another question that may be raised concerns the real value of the per- 
mit system administered as it is. It is notorious that permits are taken 
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cut by people who have neither the capital or experience to develop then, 
that the provisions of the permits are very commonly disregarded, and that. 
the net result is to encumber the land with claims,. often conflicting and __ 
even superimposed, that must be bought out before any real development can | 
be undertaken. This is a heritage of a long-established belief in’ the pub- 
lic land States that local residents are justly entitled to some tribute | 
from outsiders coming in to develop the natural resources, The situation 

in Alaska is not singular, and. it probably cannot be remedied standing alone, 
although a special reasonfor, doing so would seem to lie in the large sum that 
must, be risked to drill an oil well under Alaskan conditions, The only eco- 
nomic benefit contributed by. the permittee is that of a promoter who sees an 
opportunity and brings it to the attention of someone able to do something 
with it. This benefit, in. practice, has proved to be small, and the permit 
holder has proved more "of a nuisance than a help. Probably the best that can 
‘be expected would be to provide the local Land Office with the facilities and 
the backing necessary to insist on strict a in fact, with the terms 
and purposes of the permits granted. 


The possibilities of producing synthetic petroleum —or ig Alaska 
have been mentioned in connection with the discussion of the coal fields, 


Minor and strategic Metals . 


A considerable: number of metals are known to be present in Alaska that . 
ae not, up. to ROW, been: brought into production or have been produced only 
sporadically and in small quantities, As several have high strategic value 
search for workable deposits was pursued actively during the war’ by various 
Government agencies, It seems probable that out of their effort will even-~ 
-tuate a few additional mining industries in the Territory that can survive 
against peacetime competition. Others are doubtful, and‘in still others 
the additional data acquired but serve to ccnfirm prewar doubts. A perma-— 
nent mercury=mining industry seems fairly certain. Lode tin mining has been 
shown to be possible. Antimony and tungsten: production seems certain to 
increase. Mining the platinum group of metals was already established but- 
may well grow in importance, The future for nickel mining and for chrome 
mining in the Territory is far from bright, despite the presence of intereste 
ing prospects. There is no enccuragement for expectation of finding margarsse 
or bauxite deposits of commercial value or indeed any of the group of ores of 
which commercial deposits commonly reflect a period of long-continued' surface 
leaching. Arsenic” production is a possibility if demand should greatly 
exceed present sources of supply; but cadmium, bismuth, and the ferro-alloy 
,Minerals, such as,molybdenite, cobalt, vanadium, etc., production is wholly 
problematical at present. Silver output will depend on the future of gold 
mining. The presence of uranium is known in at least one locality; but 
adequate search for it has just begun, and as yet there is no evidence of any 
such occurrence as in Canada nearby. Conditicns as regards copper, lead, and 
zine have already been discussed, 
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Mercury, or quicksilver, is one of our most essential minerals, although 
the total tonnage mined is not large. Its peculiar properties adapt it to 
many uses, and were large quantities available still other fields would be- 
come exploitable, It is scld in iron flasks with a normal content of 76 
pounds. The New York price has ranged: from y103.94 per flask in 1939 to. ~ 
9196.35 in 1942. Mercury was bought by iuetals Reserve during the war.at as. 
much as $200 per flask, It is, therefore, a high-value metal, and its "nor- 
‘mal" price is something above pl per: pound, Unfortunately: the price is | 
subject to wide variation, so’ much so that one experienced; American producer 
has held that a-quicksilver property to be of value as a steady producer mst 
be prepared to withstand periods in which only .,60 per flask can 'be counted 
upon. World prices have been determined by an Italian-Spanish corporation 
which owns mines yielding much richer ore than any mined in America, , The 
sales policy of this company is erratic, so that, despite a tariff of 919 per 
flask, American producers have frequently been hard put to survive. In 
January 1944 the producers estimated that at a price of 980 per flask very 
few could continue in operation for more ,than a brief period. 


Despite the handicap of very low grade ore and the high wages that 
characterize American industry; our producers have managed to bring out a 
surprising amount of metal. The principal production has long come from 
California, with smaller amourits from Oregon, Idaho, Nevada, and Arizona. 

In more recent years Texas and Arkansas have contributed materially. Mexico 
has long shipped in mercury, ‘and during the war iano Columbia became an 
important producer, - | 


-In prewar years California mines kept going on ore containing 15 pounds 
or less of mercury per ton of ‘rock, and total United States production was of 
the order of 20,000 tons per year. The essential statistics in recent years 
are > quoted below from the ‘Bureau of wines Liinerals Yearbook: , 


Year _ eS aaction Paces aaports Apparent consumption, flasks 


1939.0. 18,633 “| 3,499 | 1,208 20, 000 
1940.66 37,777 Las 9,617 | 26,800 
Dol ees 92. «| 7,740 | 2,500] . Lh, ,800 

19L2 60 50,846 | 38,940 3L5 | 4,9, 700 
194,30 06 51,929'  |-47,805 38 | 54, 500 
L9iibeee 37 : 


As has been mentioned, the uses of mercury are - many. It was only through 
rigid conservation measures andactive substitution that war demands were met. 
The largest use was in pharmaceuticals, and here there could be but little 
restriction. Use of fulminate of mercury in detonajors was, however, nearly 
entirely replaced by lead azide, and use of the oxide in antifouling paints 
for ship bottoms was greatly decreased. Use in amalgamating in gold produc— 
tion has been decreasing for years, as cyanidation and other modern recovery 
methods have come to be adopted. Very recently, however, a new use has been 
developed that has such potentialities that the whole consumption pattern may 
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be changed. This is the mercury dry-cell battery, which has many advantages 
and is expected to be widely adopted. For various reasons: implicit in the 
circumstances related above the future for mercury producers is considered 

to be brignt, despite the big potential Eurqpean output which hangs over the 
market. In wartime the domestic industry has surprised everyone in the way 
production has responded to price ‘stimulus and in the large and rapid increase 
in output that proved possible, 


Recognizing the necessity for a marked increase in output, the Federal 
and State agencies took early steps to find additional deposits and bring 
them into production, The Geological Survey pushed its examination of regions 
in.which mercury was known to occur and it was followed by the Bureau of Lines 
‘which trenched and sampled the outcrops, following this, where it seemed de- 
Sirable, with drilling for depth, examination of underground workings, and _ 
studies of ore dressing. In Alaska particles of cinnabar had frequently been 
found in the sluices at placer mines, and occasionally small amounts had been 
collected and-‘retorted in crude stills to supply quicksilver for amalgamating 
the gold. Such occurrences were particularly common in the Kuskokwim Valley 
and the mountain country areund the headwaters of that stream, For 300 miles 
from Ophir in the north to Aleknagtk in the south, and in a belt as much as 
80 miles wide, mercury was known to be present, ‘The first substantial effort 
to produce’ the metal was by E,-%, Parks, a trader:near Sleitmt on the 
Kuskokwine In 1906 he staked the Alice and Bessie group qf claims and there- 
after retorted mercury from time to time, with a total output of 120 flasks 
in the 17 years succeeding. Operations ceased in 1923, and the properties 
remained idle until the needs cf Vorld War II attracted attention to them and 
to others in the valley. The Geological’ Survey and the Territorial Commis- 
sioner of Mines kept note of the presence. of mercury in the region, and in 
1942 the Bureau of Mines undertook field examinations in the Sleitmut area 
where, within about 10 square miles, were found the Red Devil, Alice and 
Bessie, Barometer, Fairview, and Willis prospects. Surface prospecting having 
shown the presence of both marginal and. commercial deposits, underground 
" operations were undertaken on the Red Devil prospect. By Larch 1943 it was 
estimated that seven leases had 11,360 tons of ore containing 45.3 pounds of 
mercury per ton plus 15,900 tons containing 36.7 pounds, The ore contained 
antimony in almost equal amount and a small percentage of arsenic,.. Surface 
exploration at four other deposits in the area indicated 42,500 tons contain- 
ing 11,66 pounds, with cut-off point taken at 4 pounds. There was an additional 
105, OCO tons of inferred ore containing 9.68 ‘pounds per ton, 


With these encouraging showings, the H, We Gould Co. of San Francisco, 
widely experienced in mercury production, was encouraged to join in the enter- 
prise, and the New Idria-Alaska Quicksilver \vining Co. was formed to operate 
the property. A production plant.was moved up from California, and satisfac- 
tory production was initiated. . In-the first season it produced 1,100 flasks 
of mercury and in 1945, 960. The acres is now leased to the hiekoiwan 
ifining Co. cee : = 8 

The second locality from which ‘mercury has been shippec in quantity dur- 
ing the war years is on Decoursey-Mountain in.the Iditarod district. Here, 
as at Sleitmut, the country rock consists of sandstone, shale, and graywacke, 
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The ore is found in joints, fault zones, and breccias associated with altered 
andesite and more basic rocks, probably of Tertiary age. Examination by the 
Bureau of Mines showed five zones of mineralization over 1,800 feet in length 
and 385 in width. In 193 the reserve was estimated at 6,970 tons containing 
32.3 pounds to the ton, with an additional inferred tonnage of 7,600 tons 
containing 31.4 pounds. Hand-sorted ore, treated in a small furnace, ran 30 
percent mercurye The operations were financed by a.loan from the Reconstruc- 
tion Finance Corporation, and 700 flasks have been produced. 


The Bureau made preliminary examinations of several other deposits in 
the region, but much remains to be done before exploratioh is completed, 
Enough has been accomplished, however, to show that mercury is to be found 
over a wide area and that some, at least, of the properties yield ore high 
in grade as compared with that worked in California and elsewhere at a profit. 
Not enough work has been done as yet to prove the deposits at depth, but re- 
serves have been found sufficient to justify equipment, which fortunately is 
not costly per ton of capacity and’ can be adapted to relativly small scale — 
operations, Access to any part of the area is easy by airplane, ‘and in peace- 
times heavy machinery can be brought up the river’ by steamer, iercury is 
high enough,in value to,stand air freight charges, so it can be flown out 
promptly and reduce interest charges on wor king capital. At usual prewar 
prices of 4100 or more per flask, it seems reasonably certain that operations 
may be conducted at a profit, ‘and this ‘should lead to wider developnent and 
an increasing output. 


Tin 


Among the metals found in Alaska and for which there is eeu demand 
in the United States is tin. This country is the world's largest consumer of 
tin and has substantially no tin ore within its borders. The situation is 
reflected in the figures below, being for the year’ 1939, which has been taken © 
as representative of prewar years, In 1940 the country began to stock up; 
and imports were far more than normal, This ecntinued true through. 1941, but 
by 1942 the Japancse were in possession of halaya and Netherlands East Indies, 
the world's chief sources of supply, and thereafter only Bolivia and the 
Belgian Congo, among important sources, were open to us, For comparison, the 
figures for 1944 are also given in the table below, although to some extent 
they are merely estimates, The statistics are those used in tiinerals Year- 
book, 1944, and the nae are in long tons, 


“Tin statistics 


Production 
Domestic MineSecceccevrecercere . 34 ; > 
Domestic SMCLLELSegeceeseseces | . a 30,884 


Secondary SOUPCES sceccccrscves 26,000 20,100 
Imports for conswnption oe | 
DiS Ca Less ce wis arere.Gr61e 00 es Wis Ww eee are 70,102 13,338 


Ore (tin content). scccscossene 500 | 36,504 
Exports (domestic and foreign)..... | 2,105 81,3 
World production eoeee eveuevene i OO ele) O00 
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ean. is’ one of ane metals. most. ‘essential to our economy, “and cutting off 
our oa source of .Supply was a heavy blow, It was only by most compre= 
hensive conservation measures and through the development of the Bolivian and 
Belgian sources that it. was possible to keep our war producticn up to demand, 
Active search was made , "substantially regardless of cost, for domestic ores 
but without mach hepe or, results.: Possible sources in the various States .had 
been well combed over during World War I, and the renewed search added nothing 
of importanceto our knowledge. 2a 7 ; 

The search was extended to Alaska, ‘from which a madd aie. of. th ore 
had come from. year to year since 1900, when it was discovered there, | The 
total recorded production, according to Robert S. ‘Sanford, district, engineer 
of the Bureau of lines, has amounted to 1,450 tons... = ae 


The Geological Survey had Long been active in scavcning, for tin.in the 
Territory, so that favorable localities were already known, Both placer and 
lode.tin had.been found. In the Yukon-Tanana région. cassiterité, the oxide 
of tin, had been recovered in small. amounts from gold placers near Hot. Springs, 
and at several other localities and a few tons per year had been saved’ and 
shipped. . On Seward Peninsula tin.was also found in the gold placers of several 
localities, | and in addition lode tin had been discovered though attempts to 
produce :it- had not been. successful, Both the placer and lode deposits were 
investigated by- ‘the Bureau with the advice and. assistance, as usual, of the 
Geological Survey. and of tha .Territorial Department of Mines.  * 


- In Central Alaska. three placer deposits were tested by.careful drilling 
in “4942 and 1943 but. found to be tco lean in tin to warrant working for it | 
_:alone.. Other deposits were studied in less detail, and the conclusion was 
 peached that, while the possibilities of discovering tin in this region have 

not been. exhausted and in only a few instances have the bedrock sources been 

-dJogated, -tin production.is possibly orily as an adjunct to gold mining. . For 
the time being the latter industry was dead, a war casualty as already re- | 
lated, so further tin production from this region must wait. It is one of 
the anomalous results of the. war that, despite the need and the activity in, 
search for tin, the war. activities. actually .stopped the smal] prewar produc- 
tign that had ‘become. established in Alaska. | , | dy oi 


+ On Seward Peninsula ‘drilling several ‘of the most promising ‘ices led 
to the same conclusion —~‘that while tin was present it was in such small 
amounts,.per cubic yard that it. could only be expected to be produced ‘as a by- 
| product. of. gold placer mining. It may be mentjoned in. passing’ ‘that, as is. 
usyal elsewhere, tungsten as well as tin is found in the black sands of the 
gold placers, Other heavy minerals are present but have not heretofore been 
saved. The Geological Survey has now opened a well-equipped laboratory at 
Fairbanks for examining such sands, and while it is established primarily for 
. helping the petroleum. surveys, it.is possible that. byproduct recoveries from 
gold paceae may : be materially increased as a result of" its works |” 


The “geward Peninsula placer-tin deposit oy aie only about $0.05 per — 
eubtc yard in gold, In this case the gere ‘would Be a byproduct of the tin 
mined. 


‘Pe 
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In the Potato liountain, Buck Creek area, Bureau of Mines exploration 
in 1943 indicated the existence of approximately 1,148,900 cubic yards of 
| gravel, averaging less than 0.33 pound of tin a cubic yard or containing 
. approximately 375,800 pounds of tin. These tin-bearing gravels are .covered 
~ with approximately. 705,300 cubic yards of overburden. Eight selected depos— 
its covered with ‘approximately 252,500 cubic yards of overburden aggregate 
227,500 cubic yards of gravel averaging 1 115 pounds of tin a- ‘cubic yard or 
contain 253,700 pounds of tin. Production costs for mining the selected 
deposits were estimated at 91,00 to $1.50 per cubic yard of gravel and .0.90 
to 41.40 a pound of tin recovered, .In the Cape Mountain area, Bureau of Liines 
exploration the same year indicated the existence of approximately 690,400 
cubic yards of gravel, averaging 1.00 pound of tina cubic yard and containing 
a total of 692,800 pounds of tin. These tin-bearing gravels are covered by 
approximately 168, 000 cubic yards of overburden. This reserve includes four 
sélected deposits covered by approximately 152,700 cubic yards of overburden 
and contains © 585; 700 cubic yards of gravel averaging 1.15 pounds of tina 
cubic yard’or a total of 674,800 pounds of tin, ‘Production costs for mining 
the selected deposits are estimated at $1.00 to $1.50 a cubic al of a 
and $1.10 to ple 70 a pound of tin recovered, 


The lode prospects on Seward Peninsula were likewise studied by the 
Bureau engineers. Such underground workings as existed were sampled, the 
outcrops were trenched, and 22 diamond+drill holes: were put down in the Lost 
River area. The subarctic conditions. imposed many difficulties, but these 
could be overcome in case of year-round underground mining. 


‘The region is one where a tin-beard ing intrusive granite underlies, at 
shallow depths, a series of limestones and slates and breaks through to the 
surface. Tin has been found both at the contact and in the adjacent sediments, 
and in the course of the exploration was found in the granite itself, Initial 
drilling was on rhyolite dikes; which previous exploration has indicated were 
the principal tin lodes. Later two holies drilled away’ from the contact inter- 
sected a granite intrusive which apexes about 200 feet below the. surface and 
. contains more tin than the average. In one of these drill. holes 13 feet of 
granite averaged 2.91 percent tin. Four later drill holes-cut this same lode 
at 150 to 180 feet. This indigates an excellent prospect of finding workable 
ore, and it is believed that it will be found within easy mining depth. In 
addition, it is estimated that at Lost River approximately 4,000,000 _— - 
tons of low-grade lode tin ore is available, averaging 0. 336. percent of tin 
plus 0.061 of tungsten calculated as W036 — Although this is not rich ore when 
account is: taken of the isolation:of the district and the: many difficulties 
of mining in ‘the Arctic, the combination of high- and low-grade ore would sec 
distinctly to warrant an attempt at commercial proguction An. the district. 


Antimony a - ‘ 7 


Another of the war-stimulated minerals’ was antimony, which has riany uses, 
such as in flameproofing cloth, in making batteries, and in bearing metals, 
type’ metal, and other useful alloys and chemicals. From a tonnage point of 
view, the business is small, but production in the ech States grew from 
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3,174 short tons in 1939 to 16,785 in 1943. ifost of this increase came from 
the Yellow Pine mine in Idaho, but there were several smaller. producers, 
including two in Alaska, Dome'stic production is ordinarily. Supplemented by 
imports from China, . These being, cut off by the enemy, ore was brought in in 
quantity from Liexico and Bolivia. With a sale price. ranging from 12.36 cents 
per pound in 1939 to’ 15. 92° in 1943 (after which demand fell off), antimony 
metal or" ores can. stand a considerable transportation cost ta reach, the mar~ 
ket. Alaska minés are therefore not as severely handicapped as in the case” 
of lower-priced metals, such as lead and zinc, or eee 


.In Alaska antimony has been found in workable quantities in three dis- : 
tricts and is probably preséht in several others, .‘In.the Hyder district in. 
southeastern Alaska it is present, though not yet. ;worked. In the Sleitmt 
district in. the Kuskokwin' Valley antimony occurs with the mercury in approx-. 
imately equal amounts. In treating the ores it is not . saved, and indeed is. 
a nuisance rather than the reverse. This, however, May be regarded as tem- 
porary. The technical methods. and means of separating and recovering the 
antimony are known and in’use elsewhere, If and when mercury production 
becomes important in this area, an output of antimony may also be anticipated. 
For the small-scale operation of the present, it. ‘is, not economical. to make 
the additional investment in ail , : 

Actual. production of seas in Alaska has come almost entirely from. 
north of Mount McKinley in the region already discussed as a potential, lead- 
zinc field. Two mines, the Stampede and the Slate Creek, in this area have 
made antimony shipments. The mines are about 110 to 120 * miles southwest .of 
Fairbanks and deliver to the Alaska Railroad by trick through the Park, In 
earlier years the Stampede had been credited with a total of 2,400 tons of 
ore, containing 1,300 tons ‘of ‘metallic’ antimony,. But, had been Closed for some 
years when war demand attracted attention to it. A geological: examination 
was made followed by Bureau. of idines explorations. This was conducted under- 
ground since the formation appdared unfavorable for diamond | driliing. It 
developed 5,000 tons of méasured arid’ 2,600 tons of indicated ore, averaging 
10.5 percent antimony, and this ted to reopening of. ‘the mings” | | 

The Slate Creek property is in the same region but about 8 nites beyond 
the end of the highway. It had a recorded production | of 125 tons, ‘By means 
cof surface trenching and churn drilling a reserve was éstablished of 10,000. 
tons of 9.4 percent antimony, plus 6,700 tongs of partly ‘developed ore assay= 
ing 10 percent. This mine also was brought into production. In addition to . 
the shipping ore, considérable quantities of milling, ———. are pee. and 
a basis for larger produttion. sccms, to be present. | 


The. Geological Survey has. examined other poteritial deposits, including — 
one on Caamano Point, Clevelahd Peninsula, and others on wood River’ and Tok” 
River. Antimony is found in connection with the gold minced near Fairbanks, 
and small deliveries have been made from there. It is found at a number of 
points in Southcastern Alaska but has attracted little. attention. | Although 
there is now no evidence pointing toward the finding of ‘any large deposits 
capable of being worked for antimony alone, there is reason to expect that 
in the further development of Alaska's mineral resources the metal will make © 
worthwhile contributions to the annual output, 
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Tungsten peoaueticn: is- eather high-value; ‘small+tonnage industry. .In 
general terms, United States prcduction is‘ now ef: the order of 10,000 tons 
annually’ of concentraté, of ‘which-the value. per: ‘ton is 91,500 or more. 
Tungsten concentrate is- usually: ‘quoted ‘in -pricé per unit, meaning 1 percent 
each in a toh of 2,000 Sigel or: 20’ ‘pounds ‘of . contained ‘WO per ton. The- 
quoted price ‘ranged from $17.11 -pet- unit in.1939°to $23.36 én. 1944,.0or frop 
$1.08 to $1.47 per pound, At phase ‘prices, very lean cores ‘may be worked — 
profitably, and concentrate can be gathered in small lots from long distances, 
Tungsten’ mining therefore fits welt into: Alaskan ‘conditions. . The métal con- 
tributes’ ‘extraordinary propertics. ‘to: “ateel: ‘alloys, enabking ‘them to retain . 
their properties ‘at high’ temperatures, . sc that tungstén“stecl is the pre~ _ 
ferréd material for making high-speed. cutting: tools,...Althcugh molybdenum. 
has been svbstituted in increasing amounts, tungsten is.stil1lin high demand- 
and scems likely to remain-sc.. As is true of aritimony, China is the-world’s 
chief ‘producer, but during the ‘war American production pacrendee elas 
The Yellow Pine mine in Idaho is a wpeacine PEOCuc eis ae . : 


“Tungsten is re aveniocked but. may’ oe: pecoeiaed by ies high apecteie 
gravity. Ferberite, wolframite, and hubnerite, the iron-manganese compounds, 
may easily be mistaken for cassiterite, the tin oxide, or even for magnetite. 
Scheelite;.: the calcium tungstate and‘ now our chief. source of domesticsupply, 
looks not unlike quartz, and since it is commonly found as small veins and | 
veinlets in limestone is easily: overlooked. It is probable that careful exan- 
ination of the’ heavy minerals found in the sluiices at placer-gold mines will 
show it’ to be ‘present at many points where it has not been recognized, | 


. In Alaska production: has: come principally: from the Fairbanks and the. 
Hyder districts, although the mineral.is known to be.present at Wasilla and 
elsewhere. At Fairbanks production’ began in 1915 but ‘lapsed ‘after the end of 
World ‘iar’ I, wheit a period of low prices ensued,: The principal: mining was-on 
and around Gilmore Dome’ and along Cleary Creek, the Stepovich’ property being 
best-known. In 1943 the Bureau of Mines examined it-and. estimated the indi- 
cated ore reserve to be 8,900 tons containing 3.60 percent WO3 plus 12,600 
tons of similar ore inferred,: Henry Joesting of ‘the Territorial Department of 
Mines cooperated in this examination by makirig a. geophysical ‘survey of the dome 
and cf a larger region around, ‘ His'’studies brought out a number of helpful 
hints as to the presence or absence cf important amounts of black sands: in the 
placers and the even of distribution of frozen and unfrozen ground. . The Bureau 
of Mines also examined and estimated the ore in the Gilbert acheclite zone and 
in the Yellow Pup and other ‘properties in the vicinity. Production was estab~ 
lished, but the difficulties imposed by distance and wartime operation, and 
perhaps ‘Also those involved in practicing a technic of treatment new to. gold 
miners, militated against large financial: success. In 1944. the Stepovich 
shipped 17 tons of Olt» 27 percent ponecne Ee tes and. i tons of. aia i BY GESES 
me 15.566 , io ee 

In Southeastern Alaskn the e251. eee Survey haa: called attention ‘to the 
presence of scheelite in the Riverside, Mountain View, :and konarch, properties 
as carly as 1924. At ‘the Riycneede ming Promictson ae cage a aaa and has been 
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pushed vigorously, In 1944 the mine shinped 46 tons of 21.23 percent con~ 
centrate plus secondaries treated at Salt Lake City. At the Mountain View 
mine a mile and a half away the Bureau of Mines estimated reserves of 8,000 
tons of 0.40 percent WO, ore, and it is believed that still other claims in 
the district will prove’valuable for tungsten as a byproduct if not as the 
principal mineral, The total recorded production of Alaska in 1943was 627 
units of WO, and in 1944, 1,111 units contained in 19 tons of concentrate,: 
The output was sold to Metals Reserve Company. Some secondary concentrate - 
was also re-treated at Salt Lake City. | ee . 


Molyb denum 


Among the more impcrtant ferro~alloy aeeeis is eciyeieiom,4 which comes 
now mainly from the Climax Mine in Colorado. Molybdenite, the mineral from 
which the metal is derived, has been fcund at several points in Alaska, but 
as yet there has.been no production, The Geolcgical Survey has reported it 
in the Virginia Lake district and on the Ohong River 30 miles east of Aniak, 
It has also been found on St. Lawrence, Baker, and the Kosciesko Islands in © 
Southeastern Alaska, On Kosciesko near Shakan, one ore shoot estimated to. 
contain’ 10,000 to 20,000 tons of ore containing 14 percent MoS2>was observed, 
and amaller amounts have been found elsewhere, Systematic sampling, where it 
has been done, has net as yet shown workable deposits to be present, but in. 
view of the general character of the geology in several parts of the Territory, 
molybdenum production must be kept in mind asa distinct eucune ‘Possibility. 


phroaite: 


The use of ane and its compounds in Cee cieced and: éhemical ie 
dustries is now so important and the United’ States is-so dependent on imports 
that as part of the war cffort an active and widespread search was made for 
chrome ores, In Alaska. the major development undertaken was at tho lower end 
of the Kenai Peninsula about 10 miles from Seldovia, ‘Here the presence of. 
chromite was well-known, and the Geological Survey made maps and field studies, 
These were followed by explorations conducted by the ‘Bureau of Mines, including 
the usual trenching, sampling, and estimating of reserves and checking by . 
diamond drilling, In this instance it was necessary also to build a road from 
the head of Jakolof Bay to one of the mines, This was begun by one of the 
companies concerned but completed by the Alaska Road Commission, -:Work was done 
in two separate areas, About 2,000 tons of metallurgical ore-had' been shipped 
from Claim Point during World War I, so exploration was begun there. The work 
showed the presence of an estimated. 263, 000 tons of 17,8-percent Cro03 ore, 
and arrangements were’ made to treat it: in one section of the Alaska. Juneau: 
mill, but before this ‘project could be. ‘carried PEEOuee Enoeaeee SOF chrome . ore 
relaxed and the: “operation was given a a 


Chromite had also been’ found inthe course of the earlier work in a: dunite 
intrusive at Red Mountain, 17 miles away. The eploration here, -begun by the © 
Bureau of Mines, was completed. by the Chrome Queen Mining Co,, and 5,000 tons 
_ of 42-percent plus ore.was.mined and.delivered to the local deposit of Metals 

Reserve Company in Let 5 alas . 9050 tons. of 40 percent ore, din Rea The 


= 
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operations of Red Mountain Chromite, Inc., did not reach the stage of ship- 
ment ore, The reserve estimates here were 30,400 tons of 44-percent ore if 
mined alone or 47,130 tons of 41.74-percent ore won by sorting plus 44,044 
tons of 19,14-percent ore for milling. 


The results of this exploration on Kenai Peninsula were similar to 
these elsewhere in the United States in that they failed to shcw the presence 
of any notable amcunts cf metallurgical-grade crude ore, Any large produc- 
tion would require milling cf lower-grade ore, At present that is not con- 
Siaered necessary, Ore cof refractory grade is tc be had, and by utilizing 
the olivine in varicus ways, if they prove feasible, and industry could seen- 
ingly be built up; but in view cf the abundance cr crude ore cf satisfactcry 
grade in varicus parts of the world, this dces nct seem probable in any near 
future, , 


Nickel 


Nickel, the most versatile and widely used cf the ferro-alloy metals, 
has long been known to be present in Alaska, although there has been no com 
mercial producticn. The search for additional sources of supply, provoked by 
the war demand for the metal, led to thorough restudy and reassessment cf the 
deposits, In the area between Juneau and Sitka nickel was found some years 
agc on a number of the different islands including Admiralty, Yakobi, Chichagof, 
. and Baranof, Nickel also was known to be present in the Copper River Valley 
on Spirit Hountain and perhaps at cther localities, ‘hile the Geological 
Survey had studicd ail these occurrences and various attempts had been made tc 
mine at some of them, there was much doubt as to whether any deposits cf con 
mercial importance were really present. They were, accordingly, reexamined by 
the Geclogical Survey, Bureau cf liines, and the Territorial Department cf 
liines, and the results are now available. 


The geclogy in the various areas concerned between Juneau and Sitka is 
similar and in general resembles that of the Sudbury district in Canada. The 
region is one of meta-sediments, including graywackes, slates, phyllites, and 
altered limestones, all intruded by ultrabasic sills and dikes of gabbtre to norite 
typee ‘this complex has, in turn, been cut by more acid intrusives, offshcots 
from the Coast Range granite mass, In these rcecks, and more particularly in 
the basic igneous intrusives, are found the ore minerals magnetite, pyrrhotite, 
chalcopyrite, and pentlandite, usually disseminated but in a few places segre- 
gated in blebs and-small masses, Unfortunately there has not been found so far 
the large veins and replacements that have proved so valuable at Sudbury. 


The Admirality deposits have been described by John C. Reed32/ with 
references to earlier work. At Funter Bay, where there is a gabbro sill known 
as the Mertie lode, 100 to 128 feet thick running through the greenstone, The 
rock is rich in olivine and contains disseminated thrcugh it the usual ore 
minerals magnetite, pyrrhotite, chalcopyrite, and pentlandite. It has been 
partly explored by tunneling and by drilling, and various samplings are of re- 
cord. The Bureau of Mines in 1942 cut a large sample for metallurgical test, 


32/ Reed, John C., Nickel-Copper Deposit at Funter Bay, Admiralty Island, 


Alaska: Geol, Survey, Bull.. 936-0, 1942, Ppe 349-361, 
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and a year later took 14‘channel-cut samples over a 90-foot séction in the | 
Mertie adit. These average 0.46 percent nickel and 0.41 percent copper. - 
There was also a: small amount of gold and silver ($0.40 per ton) and a little 
cobalt. The ratio™ of nickel to cobalt ranged from 3. 1 up to 6.1, The large 
sample taken was subjected to beneficiation tests and a concentrate madé 
which in character and grade was comparable to the ore smelted at Sudbury. 

The situation is favorable for mining, and there is little doubt that large 
bodies of the material are available. It remains a question whether such low- 
grade ore ‘can be: worked at any profit. | ne: 


Another of the dsceetts that has attracted mit attention is in the 
Bohemian Basin on Yakobi Island,’: It also has been described by Reed, in this 
instanoe associated with J. van Ns Dorr, 2d, .22/ The rocks here are thought 
to be of Upper Triassic or Lower Cretaceous age and consist of volcanic’ and 
sedimentary beds, now metamorphosed to schist. ‘They were invaded, probably 
in Cretaceous time, by acid intrusives, now grieisses, ‘ related to the Coast 
Range and later by basic intrusives, On Yakobi Island and the west coast of 
Chichagof Island still younger: intrusives aré present, The usual sulfides 
are present in small amcunts and are believed to represent magmatic concen-~ 
trations. According to Bureau of Mines engineers, 12 cre bodies have been 
identified, but only those in Bohemia’ Basin have been prospected. Here the 
Bureau drilled, and four drill holes indicated ore to the améunt of 4,681,000 
tons containing 0.342 percent nickel - and 0. 219 percent copper. By selective | 
mining it is estimated that the grade could be raised to 0.410 percent’ nickel’ 
and 0.263 percent copper, the tonnage’ being cut to 3 ,904,000. In addition, 
four ore bodies examined show the presence of 5,660, 600 tons of inferred ore 
so that a total tonnage cf 10,000,000 is believed to be present.’ The ore can 
be concentrated by fine grinding and flotation. ‘Here, as on Admiralty Island, 
the‘question is whether or not all-this can be done within a cost that will 
permit a profit, ; ; 


Similar deposits are known on Gineiacee's and Baranof Islands, although 
thé known or probable tonnage is not so great and mining conditions are not 
so favorable. On*the other hand, ‘therehas been some tendency to segregate 
the sulfides at certain localities, which opens'the possibility of finding 
at least limited’ ‘quantities of higher-grade ore with which to sweeten the 
output. ; | 


At the Spirit: Kountain sean or iad Creek, lower Copper River dis-. 
trict, much richer cres are known to be present; but the region is one to which 
access is most difficult and expensive, and the size of the ore bcdies is 
wholly unknown. Termination of the war and consequent dropping of the search 
for strategic minerals interfered with a project for examining this locality 
by the Bureau of tuintes in 1945 just’as it was getting underway, The general 
situation as regards further search for crés in this region ‘hs’ ‘alréady been ~ 
discussed, 


Reed, 7 @ Ton > and = ac van N,,. 2d,’ Niokel Deposits of. ‘Bohemian -Basin 
and gare dd Yakobi- Island, Alaska: Geol. Survey Bull. 931-F , 1942, 
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In general, the prospect for mining nickel in Alaska can hardly be 
judged to be good, although it cannot be entirely dismissed, The ore so far 
demonstrated to be present in quantity is extremely low in grade, much below 
that which is rejected at Sudbury....On the other hand, by grinding and suit- 
able flotation a concentrate of grade equal to that of good Sudbury ore can 
be made. . This has been demonstrated not only by Bureau of Mines tests cn 
Alaska ores but by its studies of Bunkerville and other Nevada ores of little 
better grades. The Canadian Department of. ines has also been successful in 
floating similar ores, but again these were cf somewhat higher grade. They 
were from a British Columbia deposit, and serious consideration has been given 
to operating the prcperty. aA concentrate having a combined nickel-copper con- 
tent of 10 percent has been made in pilct plants and is a valuable cre. The 
alaska and British Columbia ores are similar, and both are sulfide ores, .. This 
latter is at once an advantage and a disadvantage, in that the ores can be 
treated by well-known processes but must be reduced by smelting as they are 
not amenable to any leaching process as yet known... The latter methcd of treat- 
ment is now applicable to oxidized nickel. ores much lower in nickel content 
than any handled by the smelters, but smelting alone mst be relied upon to 
treat the Alaskan ores,. Unfortunately no smelter nearer than eastern Canada 
is prepared to treat such ores, and they have in the territory tributary to 
them much richer deposits already available, . Before the war’ consideration was 
given to sAipping opncentrate from British Columbia to Japan, and under the 
peculiar conditions of Japanese shipping and smelting the project. appeared 
feasible.. It is: doubtful whether Japanese industry will so recover that such 
an ore movement can be contemplated in any forseceable future, and it is hardly 
worth while -to consider the building cf a lWiest coast nickel smelter, . Even 
most optimistic estimates of the probable ore reserves do not indicate a suffi- 
cient supply ‘base, and the amount of capital necessary would be large since any 
nickel-treatment plant requires a heavy investment per tan of annual output. 


Platinum Lictals 


Platinum is a white, heavy metal more valuable than gold, which has in- 
portant chemical and metallurgical uses as well as in jewelry. .1t is but one 
of a group of related metals usually found together and including palladiun, 
iridium, osmium, ruthenium, and rhodium, as well as the better-known metal 
which gives name to the group, Alaska is the principal source of domestic 
supply, although the Sudbury nickel district in Canada leads the world in prod- 
uction, followed by Russia and Colombia. Alaskan producticn became important 
in 1938 and has continued since.at about the. same rate, 27,000 ounces more or 
less per year, It comes mostly from Gocd News Bay on the west coast below the 
mouth cf the Yukon River where it is prcduced from placers with an incidental 
and mincr yield of gold. A modern dredge and a drag line scraper are emplcyed 
in the operations. .The properties have been described by.J. B. Mertie of the 
Geological Survey, Fortunately the ground in this field does not require tc 
be thawed. 


Mertic, J, B., Jr.,-Platinum Deposits_cf the Goodnews Bay District, 
Alaska: Geol. Survey Bull. 910,B, 1939, ppe 115-145; The Goodnews 
Platinum Deposits, Alaska: Geol. Survey Bull. 918, 1940, 97 pp. . 
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Metals of this group, especially patiasiia. Hage also been recovered 
from the ores on the Kasaan Peninsula of Prince-of Wales Island in South- 
eastern Alaska by the Alaska Gold lietals Co., which from 1937 on mined a 
gold~silver-copper ore containing a significant amcunt of palladium. On the 
Seward Peninsula, Koyuk River, Quartz Creek, and in the Fairhaven district 
small amcunts of the platinum metals have been reccvered as a byproduct in 
gcld placer mining. The presence of the metal has. been detected in numerous 
other districts, and from some of them occasional lots have been sold. It 
seems: probable that a continued mcderate production may be anticipated. 


Miscellaneous Metals 


Many minerals, not discussed herein, are found which contain metals of 
value but are not now mined, in Alaska. It is doubtful whether many of them 
will ever be important locally, but as to some of them it my be well to'keep 
a look-out, The Territorial Department cf tlines maintains a very helpful . 
service for examining specimens and making assays for prospectors, with offices 
at Ketchikan, College, Anchorage,’ and Nome, and has published useful booklets 
on Prospecting in Alaska and Industrial Minerals as a Field for Prospecting in 
Alaska, including a Glossary of Elements and linerals. The University.of Alasla 
not only maintains a school of mines but prcvides short winter courses at var- 
icus points, Through these agencies the men who have previously prospected 
for gold only or mainly are now becoming acquainted with other minerals of 
possibie value, and a distinct prcadensne of the basis of mining in the Terri- 
tory is to be hoped for. 4. 


Certain minerals are not likely to be found in inte fei good geolog= 
ical reasons. Bauxite may be menticned as one and manganese ore, less cer- 
tainly, as another, Cadmium, if present, is likely to occur principally with 
zinc ores, Bismuth similarly is likely. to be a minor ccnstituent of lead ores, 
Cobalt and nickel go together and have already been discussed. Titanium, no 
doubt, is present in some of the magnetite cres but is of doubtful value in 
this region. Vanadium and molybdenite would be valuable if found. Arsenic 
is to be looked for if. sulfide ores come to be worked in quantity, It is 
doubtful whether all the platinum-group. metals present in the gold placers are 
saved, and uranium has'so far been reported from but one. locality, It is 
easily overlooked. All these are as yet mere possibilities but deserve men- 
tion as suche | , 


Nonmetallic idinerals 


The total value of the mineral output of the United States is now about 
8 billion dollars per year, Of this the fuels supply 57 percent, the metals 
31 percent, and the miscellaneous nonmetallics 12 percent, or slightly less 
than 1 billicn dollars,. The importance of the nonmetallics to our industrial 
econom” is easily overlooked, since the output is made up of a very large 
number of individual items no one of which contributes a really large amount, 
Writing in 1933, Oliver Bowles noted that 80 percent of the total was produced 
by four classes cof materials = clays, cement, stone, and sand and gravel. He 
called these the '100-million-dollar materials", referring to the value cf their 
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annual output. The second, which he called the "10- to 50-million-dcllar 
group" and which was responsible for-13 percent of thé total, included sulfur 
and pyrite, lime, gypsum, salt, and phosphate rock. The remaining. 7-peréent 
of the annypal output came. from minerals then yielding less than 10 ‘million 
doliars.per year. In this group the important members were abrasives, :asbes- 
tos, barite, diatomite and tripoli, feldspar, fluorspar, fullers earth, 
graphite, magnesite, mica, potash, talc, and soapstone. These are all bulky 
and usually low-value products,;- Their bulk:restricts their shipment, and this 
and the fact that most of-them are fairly widely distributed has ied to the 
development of local rather than centralized industries. In alaska they have 
been generally overlooked or neglected. -Only one cf the whcle classification 
of nonmetallic minerals has as yet produced as mich as $1,000,000 output per 
year; that is sand and-gravel, which.cdame into large use for roads ahd defense 
projects in war years, but production has now dropped back to less than half 
that amount. Nonmetallic mineral production:.is seldom dramatic, and there is 
not often the opportunity to get rich quickly which has lured so many into 
gold mining. The nometallics do, however, include many materials even more 
essential to industry than gold, and fortunately they frequently offer the 
opportunity for building up sound local industries of small to moderate size, 
In evaluating the encueti et ete eee of any regicn ney sheuld not be 
overlooked, Zs 


nabeeuos 


This term is applied te a | group of reiated minerals that, have’ the common 
property of crystallization in long, slender forms of such small diameter and 
fiexibility as to constitute mineral fibers, Like plant fibers and, as has 
recently become appreciated, glass fibers, these can be woven into. cloth cr 
twisted together in masses or felts, in which form they are used fcr packing 
and insulation, Unlike the common vegetable fibers, the material is fireproof 
and hence can be used where it. must withstand high heat which would weaken or 
disintegrate ordinary fibers. The peculiar properties of asbestos have been 
known since early times, and more than one ancient priest or magician owed his 
reputation as,a miracle worker to possession of a piece cf asbestos cloth | 
which would not burn but instead was purified-by fire. The fact that the long 
acicular crystals of chrysotile and certain related minerals can be split par- 
allel to the axial cleavage repeatedly until only fine, silky-fibers remain 
has made possible their use as a textile material, Fibers long enough:.to be 
_ SO woven, however, constitute but a small portion of the material found in a 
mine, and while spinning fiber. brings a high price ($500 per ton and up) other 
uses take more stock and in the aggregate bring in more money. Fibers too 
short.for weaving can be matted or felted together, and in that form the nate- 
rial is adapted to many uses such as steam packing, insulation, :and brakeshoe 
lining.: The growth of the automobile industry gave great impetus to producticn 
of asbestos, Still shorter fibers are available for.a wider variety of uses 
either alone or in combinaticn with other minerals.’ Mixed with 85 percent 
magnesia, a popular insulating material. results, (with 20‘percent asbestcs and 
80 percent cement it is possible to manufacture pipe having peculiar properties 
which fit it for.many uses, . Shingles and other structural shapes are made with 
85 percent cement and only 15 percent asbestos which are fire resistant and are 
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ieeecasia 1s papulen Thinty ae ago only the goianiae fiber, “3/1, inch or 
longer, was in demand,-and purchasers. were required: to take with' each ton of 
this a proportionate amount of the lower-grade material. In an effort to - 
find markets. for this the manufacturers built up such a:demand’ that the spin- 
ning fiber is now the incidental rather than the .main. prodact. Length of — 
fiber is no longer the sole test of value. Indeed, in one mine in vernon & an 
extra One. fiber =e out ate shorter lengths before being i dene 

a half dozen or more minerals are marketed. as saben os but broadly 
speaking they fall ‘into tio classifications, chrysotile and amphibole. The 
first is a fibrous serpentine of the’ composition H)}ig309.. It is characterized 
by the fineness of the fibers, silkiness, and. hgh benatic strength, The .° 
amphibole asbestos is- usually too harsh for spinning but is more resistant: to: 
heat.and to acids. In this class is tremolite asbestos Caligs (S103 ). ‘This’ ; 
variety also has good resistance’ to electric currents:and is ee for insula-. 
tion against electricity as well as heat. as a heat insulator, asbestos — 
serves not because of any special properties as a nonconductor but because of 
its form and the distribution of air space among the fibers. The heat waves. 
are broken up and reflected back, as in other forms of porous SHS tones. co 
It is the minute eeyeeeon ene is important, , . 


fhe United States is the world's: largest” consumer of seueaton but an. 
insignificant producer, approximately 75 percent of. our supply is imported ©: 
from Canada and 20 percent from ifrica; the remainder is derived from. domestic 
and other’ sources. Under these ccnditions there is an excellent opportunity 
to develope any deposits found in the States or. "Alaska, It is not.bo.be for-- 
gotten, however, that asbestos is an industrial, mineral and is therefore mar-- 
keted mainly'in the industrialized part of the country, namely, the Eastern | 
Statcs and New England, The Canadian deposits, which are in southern’ Quebec, 
have a. natural. and ‘large advantage in shipping into this area, as.well.as an 
established position in the trade, 


Asbestos was known in Alaska. in pre-historic. times. and has been found 
in excavations on ancient village sites between Shungnak and Kiana on the: ~~ 
Kobuk River, the same area within Which it is now beginning to be mined, Its 
presence on Dahl Creek was noted as early as.1910 but asthe fiber was then 
judged unsuitable for spinning nc further attention was paid to it until 1931 
when Irving Reed of the Territorial Department of lines visited the region, — 
He sent to the Bureau of iiines at Washington samples of: chrysotile asbestos 
of high quality. Later, as part of the search for the strategic minerals, 
both Territorial and Federal engineers and geologist exantined the area in 
1943 and 1944, and the work of the Bureau of. Mines was continued into 1945. 


Anderson, Eskil, Asbestos and Jade Occurrences in the, Kobuk River Region, 
Alaska: ’- Territory of Alaska, _ Department. of dines, Pamphlet 3, ciate, | 
.Coats; Robert: Re, Asbestos Deposits of ‘the Daht reek Area: Geols survey 

. mim” rept. ~ 9 . 

‘Heide; Harold E., Daht Creok Asbestos Deposits, - Kobuk River. Region,’ 
Alaska: Bureau ‘of ‘Mines mim, —n _— 1944. 
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The Kobuk River asbestos district is about 300 miles northeast of Nome 
or 150 miles east of Kotzebue on Norton Sound, It is easily accessible by 
plane or by river boat from Kotzebue. The deposits are found in-a range of 
mountains paralleling the river and some 10 to 20 miles north of it. These 
are known as the.Cosmos Hills at the east and Jade Hills at the west. The 
district is aboyt-45 miles long from east to west and extends from the 
Kogoluktuk River to Jade Creek, Thgq.Ccsmos Hills rise to about 2,000 feet, 
but the Jade Hills are higher. The range is.cut by a number of southward- 
flowing streams - Kogoluktuk River, Dahl Creek, Wesley Creek, Camp Creek, 
Cosmos Creek, and Shungnak River - flowing across or out. of the Cosmcs Hills 
and .mbler River, Redstone River and Jade Creek cut through Jade Hills. The 
mountain mass consists of ancient sediments, graywackes, and limestone, now 
represented mainly by .schist.: These rocks were intruded by an.ultrabasic 
rock, presumably a péridotite but now a mass of serpentine. In the Cosmos . 
Hills the.serpentine seems to be a sill resting on the metamorphic rocks. In 
this serpentine, both chrysotile and tremolite asbestos has been found in the 
form of veinlets of cross fiber and as slip fiber along planes of movement. 
The surface is much covered by talus, and only small patches. have been uncov- 
ered, but. float asbestos is widespread. Jade is also found, in one place as 
a veknlet in asbestos but mainly-in the form of large boulders of float. The 
presence of chrysotile of good quality was reccgnized as a result of the work 
of Michael Garland, who prospected the region in 1932-33, and about 10 years 
later James 5S. Robins of the Arctic Circle’. Exploration Co. entered the region 
and began staking claims, In the fall of 1944 shipments began to be made and 
the company has ccntinued active exploration, especially on,Dahl Creek, The 
chrysotile found on this créek: includes slip. fiber of unusual quality and 
length, but up to now the quantity produced has been small. The tremolite 
fiber has, contrary tc general experience,.been found to be of more immediate 
value, its high resistance to:.acid fitting it for use in acid filters. This 
market was formerly largely supplied from Italy, but the latter country being 
cutoff by war, the Alaska material hag found ready acceptance. So insistent 
was the demand that shipments were made by airplane in.the winter of 1944-45. 


Following the.geological explorations, ,the Bureau of Mines trenched and 
sampled a number of the outcrops with good results, but the end of the war 
stopped the exploration before it was completed, -.At the moment it can only be 
reported that asbestcs of commercial value has been.found at a number of local- 
ities over a belt 45 miles long in a-readily accessible region and that there 
are many excellent reasons for believing that continued exploration will 
result .in finding ore bodies of. considerable :size and workable grade. The 
importance .to: the: ‘national as well as Perea Cor tet seonony & tes ibe a 
cannot be eer - oo ne ae 


4 


_ Barite 


The . sulfate of ae is a oer mineral: that is Gilt. when fine ground 
and finds many uses, Formerly it was lcoked on as primarily an adulterant, 
but it has’ cometo be recognized as having properties that endow it with valué 
in its own right. It has long tecn used'as a filler in ‘paints, paper, rubber, 
linoleum, and other conmodities; but now, particularly when. made into litho- 
pone, is recognized as g valuable white .pigment. Lithopone consists of 70 
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percent barium sulfate, 26-28 percent zine sulfide, and 1 to 3 percent zinc | 
oxide. . Until very recently the larger part cf ‘the barite mined found its 
way to the market through lithopone. A newer use which has grown rapidly and 
Seems .capable of still: larger growth is as a weighting material for the muds 
used in drilling oil wells by the rotary method. This is a true tonnage mar~ 
ket and has created a large demand for the material, In 1944, of the crude 
production (amounting to 515,136 tons) 277,792 was used for this purpose. 

The second largest use was in lithopone, amounting to 134,597 tons, while the 
chemical trades took 100,921, Glassmaking, paint filler, and rubber filler 
absorbed most of the remainder. -Barite sells at »8.50 to 412.50 per ton at 
the mine, depending on locality and purity. It comes mainly from Xissouri, 
Arkansas, .and ‘the Southeastern eeaeos but there are two producers each. in. 
Nevada abe California, 7 


The presence of barite in Alaska has been known ‘for. some years, and in 
1914 E. F. Burchar described a deposit, estimated to contain 50,000 tons 
of 90-percent barite, above tide level on one of the Castle Islands in South- 
eastern Alaska. It seems probable that search would reveal other deposits in 
the region, and if so they would be favorably situated for water transporta- 
tion to California, ere there is a rapidly growing market. 


clay. 


Clays of various bges and character: ‘are present in | Alaska in both the’ 
Coal Measures and the Quaternary deposits but. have not .come into use. Blega. 
suitable for making common building brick are present ‘in the Matanuska and 
Healy River fields, where abundant coal is available, and it is believed that’ 
there is opportunity for a brickyard at Anchorage and possibly for another 
on Healy River to supply Fairbanks. Both cities are growing out of the log- 
cabin and frame-house period of building and are affording a steadily increas- 
ing market for some more durable type of building material. At present the 
only alternative to wood is concrete, althcugh plaster board of various types 
is being more and more widely used. Concrete absorbs local sand, gravel, or 
broken rock, but both cement and reinforcing bars must be brought in. Local 
conditions da not favor manufacture of either of these materials or are they 
likely to do so for many years. :On the other hand, it would be possible, at 
Anchorage atleast, to build brick houses out sof local material, and. South- 
eastern Alaska affords unlimited quantities of limestone from which to make 
lime for mortar. This is the historic path that the building trades have 
followed, not only in the United States but generally, and over much of the 
world a brickyard was about the first local industry developed after the 
grist mill. Fortunately, brickyards suitable for local manufacture do not 
require much capital or call for much high-grade technica] ‘skill. Brick, 
being a heavy product handled in smail. units, is not ordifiarily shipped far 
unless it is of some special quality, such as firebrick,. Brickmaking is an 
industry especially adapted to being built up in small units with limited 
absorption of capital, and for making ordinary grades of building brick a 
Wide tolerance is permissible in the choice of clay and of fuel. Brick is, 
nonetheless, an excellent building material, being fireproof and permitting 


Burchard, E. F., A Barite Deposit near Hpepeet 
292 1914, PPpe "1096117. 
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a great variety of architectural expressign. ' Both small and large buildings 
are made of brick, and wide latitude'as to design is permissible, _ in time, - 
if one may: judge by events. elsewhere, the industry: may be built.’ up into the 
manufacture of. better grades and higher~priced goods, but the immediate need 
and present dgehaaaad is ‘for a eee al to make creamery: but. cee building 
nee ed i 
-Fluorspar fC oe s ae 


i] 
. 4 s] ¢ 


- Cadodum fluctide’ is used in both: metallurgical and chemical industries, 
Batescn 5 and 6 pounds is usually consumed as a flux in making éach ton of 
steel, and it is also essential in the reduction of alumina to. aluminun, 
Hydrofluoric acid has many essential uses in chemical manufacture, The mate- 
rial has been:in keen demand during the war, and the prices of metallupgical 
fluorspar rose to as much as $33 per ton. Ordinarily the price is much below 
this a aaa severe pees in market demand is ‘te be 
expected. . : M8: 


< 


Fluorite is a aes sineyan anianly brilliantly colored. Blue, - 
green, lavender, and yellow are common eGlore. It occurs ordinarily in Limé- 
stone and is commonly associated with lead and zinc. It crystallizes as a 
cube and is easily recognized. It has been found in a number of places in 
Alaska but, as yet, not in quantity. In view of the remoteness of the ccuntry 
from the principal centers of consumption and: the presence of. producing cen- 
ters mach nearer the market, development of fluarspar in Alaska is very doubt- 
ful. The possibility however of ‘its aaa cae as a ‘Pypromuet Should be ces 

in aia ae 


Garnet | 


' Many minerals are used as abrasives, from the old-fashioned whetstcnes 
and milistones to novaculite and emery. Artificial abrasives now control a 
good deal of the market, but natural material is still sold in amounts up to 
96,000,000 per year, Among those in demand, which are known in Alaska, are 
the garnets, The total United States production in this classification has 
ranged between 4,056 tons valued at $278,534 in 1939 and 5,935 tons valued 
at $429,120 in 1943. A material selling for »70 per ton will stand consid- 
erable in the way of production and mene COSt, 7 


Garnet. is a name applied to a group of iinepades of tie tamorphic Srigin 
and found usually in gneisses, schists, and metamorphic stones. Commonly 
they are distributed. through ‘their matrix like plums in a pudding and -imst 
be broken free and separated’ from the remaining rock. To a ‘subordinate - 
extent garnets are to be found in stream gravels and placer beds and may some- 
times be recovered as a byproduct of gold mining. Near Wrangell there is a 
well-known.deposit not now in production, and it cannot.be doubted that cthers 
would reward search, 
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This, the Hpaxeus® sulfate of Lime, - occurs in beds and occasionally in 
‘small veins as well as in gypsiferous clays. It is an important building 
. material, being used either as plastic in built-in construction or as wall- 
- board or in other: ‘prefabricated forms,. It is also used as a constituent of 
fertilizer and‘has numerous minor chemical and industrial uses, among which 
may be mentioned papermaking and’ cement manufacture, where it operates as a 
retarder to keep the cement from setting until it can be worked. It isa 
' Iowevalue product in the crude state, priced in 1941 at $1.42 per short ton 
at the quarry. By boiling off the combined. water, which. may be done in open 
kettles, it is converted into plaster and as ‘such has a:value of about 95 
per ton.’ ‘While gypsum is relatively abundant, it is irregularly distributed 
and for particular uses, such as cementmaking, is sometimes .shipped long dis- 
‘tances.’ Far Eastern cement :-manufacturers .draw.their supply from eastern 
- Canada and the United States,-and ‘since. the amount. used per ton of cement is 
small the cost’ of transportation is easily absorbed. It is generally accepted 
“that the use of gypsum and gypsum products will increase steadily with further 
. Industrialization.and rebuilding,. though in certain. areas the industry is peri- 
“ odically overbuilt and the business is highly competitive, A good..deposit 
favorably situated for mining,and. transportation has nonetheless -a considerable 
potential value. Gypsum has been found at a number of localities in Alaska, 
and Comneresa® aaa erase are a Be of ans ours Res 


“Limestone and Marble 


- Building stene of any variety as heen Little siaeeicd ond ‘used ‘in. 
Alaska; as is usual under pioneer conditions, especially where. wood is. widely 
available...’ The’ early: Russian ‘forts. and trading posts were built of logs and 
the American: gold’ miners who followed stuck. to log houses until sawed timber 
‘became available,. For ‘some..time now concrete: has been almost -exclusively 
used for permanent: structures, the brick and mortar. stage which characterized 
so much American development. having. been bypassed. It has. already been sug- 
gosted that even so there is now‘some field for brick in particular localities 
and if. brick is used mortar,:and hence lime, will be needed, _. Fcr. structures 
of the monumental type stone. will doubtless be preferred as elsewhere. The 
pillars of the Territorial. building at. Juneau are cut from Alaska marble, and 
this’ material is regularly quarried and :shipped in Southeastern Alaska, Minor 
amounts iof granite, which is abundant, have also been quarried and sold for 

grave. markers and monuments, but as yet the building~stone industry in Alaska 
—is'.small and: undeveloped, ° The occurrence. of. ‘gqod stone suitably situated for 
quarrying ‘hear. the shore.and: available, for water transportation in Southeastern 
- Alaska would favor a. much Jarger. developments. but inthe United States other 
_ building materials are generally preferred, ‘and at: best only a slow and prob- 
‘ably: deferred sm cnaeias of. any ioe melee oe in. paced be 
| ae. pier aaa ; : yl, ee 


“This, however, does not ee to eens. since ‘the latter, has impor- 
tant usés: aside from that as a building stone and brings considerably higher 
“prices in’ ‘some of ae uses. -It is; used. in ce maori en ‘in the’ 


ee Base . 
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agricultural, chemical, and metallurgical industries, in the latter both as 

a flux and, in the form of dolomite, as a refractory. It happens that in 
Alaska excellent lime both of the cacitic and dolomitic varieties can readily 
be made from abundant materials. The Paleozoic formations there, as commonly 
elsewhere in the United States, are characterized by widespread occurrence of 
both limestone and dolomite, This holds especially in Southeastern Alaska, 
where there is a limestone bed of great purity in the Silurian series which 
«is present at a number of -good quarry sites, Limestcne.is already being 

_ shipped: from this region:to Puget Sound by the Superior Portland Cement Co., 
and both the Vermont Marble Co, and the Alaska lMarble Gow have shipped to 
Pacific Coast §tates and elsewhere and the. Aluminum Co, of. America has recently 
begun preparations for shipping from. Edna. Bay on Kosciesko Island, The geol- 
ogy of the region and the cccurrence of the marble and Limestone have been 
described and discussed by varicus. members cf the Geological Survey, including 
especially F. E. and C. W. Wright37/ and E. F. Burchard,38/:and the whole area 
was restudied and sampled by one of the: engineers of the Territorial Depart- 
“ment of Mines in the summer of 1945.. As his report is now being prepared. and 
will doubtless shortly appear, no attempt will be made to.repeat or even sum- 
marize what is already in print, It will serve present. purposes sufficiently 
to point out that high-grade material is present in abundance and in situations 
favorable to operating and shipping by water and: to call attention to certain 
economic” cond enone obtaining in the: region, —_ 


ee < ry 


Chief among the latter is the fact that the Pacific Coast States are 
but meagerly supplied with limestcne depcsits cf good quality. At present 
California industries depend in part cn rail-shipments from Nevada and, where 
considerable amounts of limestone are needed, as at portland cement plants, 
there has been an all too frequent failure of individual quarries and neccs- 
sity for opening new ones, The rock used at the large Permanente plant was 
long undeveloped because of the presence of excessive’ silica in the forn cf 
chert. It was only brought. into use as.a war measure, with expectation of 
applying cre-—dressing methods.ts beneficiate the limestone. Fortunately the 
large demand for high-silica cement.makes this no longer ‘fecessary, Fcr other 
uses, such as sugar refining, where very.:pure limestone is needed, the Alaska 
‘rock should be particularly fitted, For papermaking and. for chemical indus- 
tries in general, where quality mast be taken into account, the -deliveréd 
price of lime over the country as a-whole has in recent years ‘run from §7 to 
98.65 per ton,.and for special uses or in special situations considerably 
higher prices Have been paid, ‘dhen these prices, even though they are fer 
eet ores rock, are compared. with the-value of lode-gold ores: widely worked, 


} “Wright, F. E., and.c, Wey ‘Economic. Developments in Southeastern Alaska: 
' Geol. Survey Bull. 259, 1905, p. 68; The-Ketchikan and Wrangeli Mining 
Districts: Geol, Survey Bull. 347, 1908, pp. 191-198. . Wright, ¢. W., 

‘Nonmetallic Deposits of Southeastern’ Alaska: Geol, Survey Bull. 284, 

. 1906, pp. 55-57; -Nonmetalliferous Mineral Resources of Southeastern 
Alaska; Geol. Survey Bull. 314, 1907, pp. 73-77; The Building Stones 
and Materials of Southeastern Alaska: Geol. Survey Bull. 345, 1908, pp. 

ce 116-122, 

' 38/ Burchard, E. Fe, Marble Reweirces of. the Ketchikan afd Wrangéli Districts: 
Geol, Survey Bull. 542; 1913, ppe: 5277; Marble Resources ‘of the Juneau, 
Skagway, and Sitka Districts: Geol. Survey Bull. 592, 1914, pp. 95-107. 
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it seems obvious that opportunities lie fallow in this field. So far as 
known, there is not a single limekiln in the whole of Alaska, and yet in 1944 
the average price of quick lime and hydrated lime: produced in the United ' 
States was $7.52 per ton. The total output was 6,473,563 tons. Forty States 
contributed to the total, It would seem that, in view of the wide variety of 
uses of lime, the average ‘price, and the abundance and excellence of the rock 
in Alaska, a beginning, at least, of production would be possible. 


Sand and Gravel 


These materials are widespread in Alaska, as clsewhere. Alcng the 
beaches and streams and in the glacial deposits they occur plentifully, though 
net always sufficiently assorted to be useful, The recent period of road 
building and military construction showed that materials that can be cheaply 
won and easily prepared for use are abundant. The old tailing piles from plac- 
er mines and the dredge tailing of modern workings afford a large supply of 
easily available rock for aggregate requiring only sizing and washing. Except 
for such material, the airfields and network of roads recently built would 
have been all but impossible, Much remains to be built, especially road ex- 
tensions, As, too, the Territory passes over from the pioneer period calling 
for cheap temporary buildings into the industrialized stage where permanent 
structures are economical, the lowly sand and gravel will come more and more 
into use as concrete aggregate, It is cf interest to note that in many situ- 
ations in the United States such materials, when near towns, can be mined, 
prepared, and sold at a price per cubic yard far higher than that yielded by 
any but the richest gold placer grcund. 


Jadc 


- & considerable number of mineral species are sold:as jade, although only 

two, jadeite and nephrite, are properly so-called, The first is a variety of 

pyroxene, essentially a metasilicate of sodium and aluminum, Nephrite is a 
variety of amphibole, a metasilicate of iron, calcium, and mgnesium, The 
minerals are found in the areas underlain by ultrabasic rocks and, being 
characterised by great toughness, persist through the processes of scrpenti-— 
zation and weathering of these rocks. Jade is now found in Alaska and in Burma, 
in the form of boulders, in the soft clay which is the final product of decom- 
position, Jade has been highly esteemed in the Oricnt for centurics, It was 
also valued by prehistoric. pecpleg:in both North and South Americe and in New 
Zealand. In recent years its beauty, hardness, and durability have come to be 
appreciated in the United States, and there have been considerable imports of 
cut pieces, especially from China, where carving jade is an art ‘practiced as 
@ household industry even in the far interior, 


In the United States a minor jade industry has been growing up in Wyoming, 
where the mineral is found as boulders and pebbles on hili slopes near Lander. 
Boulders weighing as mich as 8,000 pounds have been found, and in 1943 local 
sales totaled $15,000. Better. specimens, translucent and grecn, have been sold 
for as mich as $5 per pound, according to S. H, Ball's report in the Minerals 
Yearbook, 
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Jade, to use the commercial name, occurs in a variety of colors, thcugh 
the apple green is the one ‘most highly esteemed. in the United States and 
southern China, In northern China and frequently. elsewhere the.so called are 
jade, white to brown, is preferred. In’ New Zealand and Hexico the local prod 
uct is dark green and) is highly esteemed. It is a matter of taste, and Ste lcs 
change so that marketing jade is highly speculative bisiness, liining and © 
cutting are also speculative, since the quality and color are rarely uniform, 
. even throughout a single boulder, and the real value is only détermined when 
the material is cut. liuch has little or no value. A new industry has recentl; 
grown up in supplying uncut jade and other stones to amateur lapidaries, Ac- 
cording ve Ball, Wyoming nephrite sells in this trade at 93 per pound, 


Jade, in the form of nephrite, is found on Jade hiountain in the Kobuk 
River asbestos field and may well become an anger aie byproduct of mining there, 
It is pessible that a native jade-cutting industry may be ‘built up’ tc supple- 
ment or supplant the ivory carving of the’ Eskimos and help support them. The 
material occurs as usual in the form of surface idan 7 It has been | 
found in the.Jgravels of varicus creeks flowing into the Kobuk as far east as 
Dahl Creek and is now being collected by the Arctic Circle Exploration Co. in 
connection with the mining of asbestos, The importance of the deposits is yet 
to be fully determined, and this can only be accomplished slowly, as it is so 
largely a matter of building up.a demand in a field where style is important. 
Since there are other .areas in which the parent rock outcrops in Alaska, jade 
may also he found in. them, . | 
Sulfur 

The sulfur deposits of Alaska are of the volcanic type, They are rela- 
tively small and have not been mined, though an attempt to do so was made on 
Akun Island in 1919=20. The Geological Survey estimated the reserves there 
to be 18,000 tc 24,000 tons, A deposit at ifakuskin Volcano has been reported 
to indicate. 100,000 tons, Stilfur is also kncwn near ‘Stepovak Bay, but the 
quantity has not been estimated. Probably other deposits are present at vari- 
ous points along the Alaska Peninsula, which extends 1,000 miles to the south- 
west. Owing.to the abundance and low cést of sulfur mined from salt dcmes in 
- Texas and Louisiana, it would be difficult for Alaska deposits to compete 
“ successfully in the world's markets. It is only in a few countries and to a 
limited extent that solfataric sulfur-is now produced, ‘so that the prospect 
for a sulfur industry in Alaska is not now bright. There are, however, 
considerable amounts of sulfur that may come into production at some time in 
the future as a byproduct from treating sulfide ores of various metals, 


CONCLUSIONS | AND SUGGESTIONS 


_ From what has already been said, it is clear that in Alaska are consider- 
able reserves of mineral resources of varied character, sufficiént to form the 
basis for much more general industrialization than has yet taken place. It is 
also extremely probable that future discovery will add even more to-the re# 
Serves. Without disparaging the possibility of developing other resources, it 


Anderson, Eskil, Asbestos and Jade Occurrences in the Kobuk River ‘Region, 
Alaska: Territory of Alaska, Department of Mines. .Pamphlet 3, Juneau, 1%*. 
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may properly be pointed out again that it is-to mining that the Territory 

must look primarily for breaking the deadlcck that now all but paralyzes 
growth of industry and increase in population, Despite the limitations im- 
posed by the climate, Alaska must gét away from the present dependence on 
seasonal industries which in turn leads more to enrichment of the national 
than the local economy, Although large lode mines are to be expected and 
sought for in the interior and along the coast and large pulp mills should 

be brought into being, a balanced economy demands that the base be broadened 
by attention to small industries as well, Alaskans have reveled overlong in 
a-bonanza atmosphere. Nome, Fairbanks, and Kennecott have led the citizens 

to think in terms of large and rich deposits and to be dissatisfied with 
smaller ones, but a number of small mines will spread labcr and industry even 
better and in the aggregate should furnish adequate returns, both financial 
‘and social. Along with Treadwells and Alaska Juneaus, there should be devel~ 
‘oped more mercury and antimony mines, Tungsten is present, and a marketable 
deposit of this metal may be os profitable as a goldmine though smaller. The 
openings for a limekiln or two and for a brickyard or so have already been 
Suggested, While waiting for the large wood-pulp mill in southeastern Alaska 
to be opened, why not make furniture for the locad market? That requires 
simple tools, cnly small capital,- and good design, coupled with merchandizing 
methods adapted to the local situation. - Surely the fountain of American 
ingenuity and initative has not perished in the assumed cold of the Far North. 
A new generation has come. of age.in Alaska, men and women born ther¢, who expect 
to make it their home and a home for: their children, These should take the 
lead in developing local industries, however small, so long as they are soundly 
based, and would do well to devote less time and energy trying to sell pros- 
pects "to outsiders and turn tc developing smaller projects that can be handled 
by local capital. This change in the mental attitude of Alaskans has already 
begun, and it is one of the most a Signs to be epee in the local 

pe castors 


There is now an Alaska Development Board supperted out of Territorial 
funds and composed of men who really know the lccal resources and capabilities 
of their people. It-.has already made some excellent: suggestions and deserves 
encouragement and support. .Large scope remains for private’ initiative, and 
the areas of unreserved land are enormous. Very likely there are too many 
reservations and they do extend over too much area, and undoubtedly the pro= 
cedure for obtaining-title-to-land-is.often-diseouragingly complicated. It 
is unfortunate if the-law.or its-interpretation sometimes makes it impossible 
for experienced and-eapable-companies -to-undertake development there when they 
are willing to dc sey-and-some-revision of the law and regulations seems called 
for. On the Arctic slope the difficulties to be overcome in petroleum develop= 
ment have been-so great that private concerns have not been willing to venture 
capital for development, and it has been necessary for the Navy to take the 
-leade. It is pleasant to note the announcement of that organization that use of 
private experience and initiative is contemplated in further development.. 


There has been widespread criticism in-Alaskadf the activities and re=- 
strictions of the Federal Government, but in appraising this criticism it is 


necessary to take account of what the Government gives as well as what it takes, 
It has not been feasible to compile a complete list of taxes and expenditures, 
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but it is notable that Territorial citizens po substantially untaxed and yet 
enjoy most of the benefits: that accrue to citizens in the States, such. as 
courts, roads, and schools, as.well as others not elsewhere provided by the 
Federal Government, including railroad and telegraph service, The:old pic- 
ture of Alaskans living in isolated log cabins out on the creeks and making 
a bare living while hoping. to strike it rich with pick, pan, and shovel.is 
no longer representative, -The majority of the inhabitants live in-comfort- 
able cities and towns, which usually have all the conveniences and amenities 
of mach larger places in the States. To a considerable extent this has been 
made possible because of appropriations made from the Federal Treasury. 


Alaska produces more than it consumes and continually makes large con- 
tributions to the national economy, This is shown by the approximate trade 
balance shown below, although figures are not available to include the invis- 
ible items, The figurds are from the Statistical Abstract for the United 
Statcs and. give une J-year evenaee for 1935-39. | 


Measienciee imports ‘for ecnsumption in Alaska « 
From Ue S-« Ret eC wise Seeee Chie 240, ee 708 “ ; 


From elsewhere. .cccvccecceccecses: | 213.751 
TOCA Ls de csc ONG Res Se OC be vee = 70,387, 459 


lierchandise exports from Alaska 
To Ue De Aawececece wl, 662 »023 
L. 60 


Ta cther countries, " 
TOUALG 6 ows os 52,113,983 


Shipments of gold to U. S. A.,$18,351,67% 


This indicates an average merchandise cre@it for Alaska of jl), 726,524, 
to which may be added gold shipments of $18,351,674 or an average contributicr. 
to the mainland wealth of. over 030, Q00,0CO in prewar years, 


Further light on the scape tions made ey Alaska to the. national econ— 
omy is shed by the figures below, these. being, again, averages for nye a 
ane being wake. EE omOe same. source, — 


‘e Mineral Seater ee tarts os aon, oe P2k,, 762, 985 _ 
. Governthent fur saleSecccececercccccscecseces 1,136,096 

‘ Fish BALCSe oc e716 b.c ako Wate ek oe wees bb ewe wees 43, 280, 675 
 SaleS from national: fcrestS.ccccscccesscvcesee -— 19,339 
Sales from fruits and Vee es 1939 only. ERAS 


All of these figures, oleae that for mineral. daies) ligrdacea: in wartime. 
Miining, as already related, was greatly restricted by. the “war's 


It is nct’ possible to make a compléte statement of taxes collected or of 
Federal funds expended.in Alaska because.much of the money ‘spent by the vari- 
ous services is derived from general. funds. It would require a minute study, — 
for example, to determine just how much the Coast Guard spends in the Territsr, 
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though it is known to be large, possibly $2,000,000 or more a year, This is, 
nevertheless, a small sum when considered in relation to the extent of the 
coast line and the wide variety of services the Coast Guard performs, «Prob 
ably the Office of Indian Affairs spends as much on schools, hospitals, and 
other services: to native peoples, The Geological Survey has had an annual 
appropriation of: about 100,000 fcr some years. The Bureau of Mines, General 
Land Office, Fish and Wildlife Service, National Park Service, Forest Service, 
and several others are also spending considerable sums in Alaska. The aggre- 
gate amount is undoubtedly small in proportion to area, though high in rela- 
tion to population, but it is certainly.much less than the Federal Government 
collects in taxes levied on Alaskans and Alaskan products. 


It has been interesting to observe that not all discussion in Alaska of 
Federal activitics is adverse, ‘A large amount of commendation also is offered, 
It seems to.be generally accepted that salmon fishing, the largest industry, 
.was saved and built up by the investigations and regulations of the Bureau of 
Fisheries, after the fishing grounds were nearly exhausted by’ the drive for 
fish during World War. I, and that only this Federal control prevented later 
depletion by the activities of foreign fishing companies or by overfishing 

during the World War II, -Each year there are protests over the length of the 
season allowed in particular areas, but the industry as a wholé and the people 
of the Territory seem generally to recognize the necessity for and beneficent 
effects of.informed regulation in this field, Other Federal bureaus are also 
generally, commended, The Geological Survey has always been liked and is only 
criticised for not doing more. Other bureaus could be: mentioned, but it is 
. sufficient for present purposes to indicate that Alaskan opinion by no means 
~demands:.the moving out of all Federal bureaus, bag and baggage. It does de- 
_mand clearer understanding of the needs of the Territory and better correla- 
_ tion of the activities of the various bureaus with these, nocds. 


- = Any attempt to put to use. the mineral resources of a.region must begin 
with determining what they are ‘and where they are. ‘This has been the field of 
the Federal Geological Survey from. the first, Its work in the Territory has 
already been reviewed, It remains here but to emphasize its importance and 

to call attention to one phase of the situation that should be remedied if 
_possible. It has been noted that nearly all of the areas in which ore ‘deposits 
are known or suspected: to be. _present. have received attention from the Survey 
and that a large number af Valuable maps, and reports have been issued. Many 
of, these are now out. of print and’ are not, available to an intending prospector. 
The Territorial Department of Mines has dong something to bring together all 
existing data by district and subject, put its facilities for reproducing maps 
are inadequate to assume the job. Today it is necessary to go to Juneau or 
Washington: or both to consult the files in order’ to learn what. has' already been 
found out about.many districts or minerals in Alaska. A most useful project 
would be to make available to the public in some convenient form,’ revised, if 
possible, but if not as a reproduction of the original map or report, the ex- 
isting data on. as ney regions as possible, 


j 


~ 


The first - activity of the. Bureau of Mines in Alaska was the Sct dane 
of a Territorial Inspector of Mines, Later a mining experiment’ station was 
established at Fairbanks and maintained until the opening of ‘the university 
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nearby permitted passing over tne responsibilityfor this service to the new 
institution. From time to time the Bureau made studies and tests of. Alaskan 
coals for the Navy, the.Alaska Railroad,’ and other branches of the Government, 
and it organized and directed work in mine safety, For a while it adminis- 
tered various duties in connection with the leasing of coal lands and the | 
canduct of resulting mining operations but later relinquished these to the 
Geological Survey and the Territorial Department of Mines. It now maintains 
in Alaska only the services it offers throughout the country as a whole in 
relation to mine safety and quality of.coal, though in the course of the war 
and the search for strategic minerals the Bureau established a district engi- 
neer at Juneau, recruited a staff, and took up active work in exploration of 
mineral,deposits and covered a number of districts. This work is being main-~- 
tained on a reduccd scale, ; 
One major handicap under which producers in Alaska operate is distance 
from market. Farmers, for cxample, have-no place to sell their surplus crops 
except in the local market, which is limited by the small number of consumers 
who are not themselves producers, Any shipment of agricultural products from 
Alaska to the mainland would meet competing products which had come a shorter 
distance and probably at less cost. This is aside from the fact that facili- 
ties for marketing local products are inadequate and even rudimentary. The 
Fairbanks flour mill fcund it impossible tc compete even in the local market, 
and fruit and vcgetables from Palmer mect severe competition in the railroad 
belt from similar products from Puget Sound, which, by reascn of cold-storage 
warehouses and other facilities, are prepared tc make deliverics the year 
around, whereas the Palmer deliveries are’ scascnal only. Such handicaps as 
those just mentioned can be overcome by: provision of suitable facilitics when- 
cver.the quantities produced beccme sufficient to warrant, but distance from 
general markets and dependence on local markets will always be a hendicap, 


In the ficld of minerals, since gold has formed the main product of the 
mines so far, these marketing problems have not been felt, but it has been 
and is a large factor in delaying mining of other minerals. The amount of 
coal mined is limited to that needed tc supply local demand. The only other 
mineral that has been shipped in quantity has been copper ore, and the move- 
ment from Kennecott to Tacoma was only possible because the size and richness 
of the ore body were sufficient to warrant the owning corporation in. providing 
its own facilities in the form of mills, railway, ships, and furnaces. This 
is not often possible for owners ofsmall mines of copper or other ores, For- 
merly, and to a limitcd extent still, there werc operated throughout the 
western mining States a number of sampling and cre-purchasing establishments 
which bridged the gap betwecn small producers of ore and the large smelting 
companies. ‘here such an establishment was prcsent miners or prospectors 
could bring in their ore in large or small lots, have it sampled and, if they 
preferred, receive payfor it at once at full smelter prices, If they pre- 
ferred they could pay for the sampling and then shop around among ‘the smelting 
companies for tne best offer. It was customary, however, for the sampling 
company to guarantee the accuracy cf their work by offering to pay cash for 
the ore at smelter prices on the assay. It was possible for them to do this, 
and at a profit, since cach cre had a different value according to the instant 
need of each smelter. One plant having a large amount of siliceous gold or 
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ei lver'- ore might necd lead or copper: ores to balance, or the reverse might’ 
be true. By mixing thevarious lots so.as to bring them to the standard 
desired by the smelter, the ae was: able to overcome penalties or even 
to convert them into premiums. Out of the margin so created, they were able 
to’ finance their purchases, cover their overhead, and make a ’ profit. Sub=- 
Stantial: fortunes were founded cr enlarged in this. way; and a high service 
rendered: te the industry, particularly to small: : producers, since, by prompt 
receipt of-cash for cre as mined, they, in turn, were able to finance their 
labcr and supply bills and sc make. their prospects pay currently for develop~ 


ment. One of the benefits flowing from this: system was the careful study and 


perfection of sampling iethcds and machines. and. a better feeling -in the indus- 
try created by the assurancé of fair dealing as between buyers-and. sellers. 


Accurate sampling of variable ore is. difficult. and requires great care and 
‘intellectual honesty, It was nét-uncormen'for.a mining company, even when it 


had a contract for the whole output: with-a.single smelter, to run the ore 
through an independent sampling works for the assurance it: eove that full value 
oes Perec 


_ It was occasionally apaucd: that, since ‘Re sampling : company offered to 


| ae the ore at its ascertained value “calculated from current. smelting sched- 


ules, an inducement éxisted favorable to-low:sampling, © This could hardly have 


_ obtained,for any ,considerable time, since..low. sampling would -promptly be dis- 


covered when, sampled 1cts were sold to a smelter, Even a suspicion of sys- 
tematic: unfairness would put a sampler out.of business, since his stock in 
trade is his’ accuracy and integrity. However, some of the best-known of: the 
sampling companies no longer buy cre, preferring not tc have any possible 
interest: in--the result, except to make it as accurate as possible. It is 
pleasant .to reccrd that in such cases the smelters receiving ore thrcugh such 


‘a prane aes will pay: ‘for it on the basis cf thc pagepencere sampling. 


LiGSt | of the sanpling and iene bagine sonpae o in’ iad Aaasabioie States have 


' now gone out-of business, and the smelters generally buy their own ore direct 


from the miners, It seems ‘probable ‘that it is mainly’ because each company 
wishes to feel assured that it is getting what the manager considers to be 
its share of the mine output. With the larger mining companies. producing 
steadily, this direct sale is apt to be an advantage rather than the reverse, 
but the.small and the occasional producer. in outlying districts finds it a 


‘handicap. This is especially true ‘with the producers of base and unusual 


metals in. a territory such as Alaska. where. prospectors, have limited capital 


-and the need: for a quick turn-over is strong. In the absence, too, of local 


buyers and because the prospectcrs fréquently lack knowledge: of markets, 


“producers are further handicapped,:and development undoubtedly is slowed down. 


~ 


‘During World War II, this gap was bridged by the iietals Reserve Company , which 


beught direct for. the. Government, ~The Territcrial’ Commissioner. of lines was 
designated as agent, deliveries in Alaska were accepted, and purchase depots 


_ Were set up.at Fairbanks, Anchcrage, None, . and. Ketchikan, Attractive prices 
and. terms were scheduled, ore was brought tc a total value cf about a half 
millicn dollars, end Iocal development ‘was. stimlated. While under peace 


‘conditions it would probably: be undesirable tc continue exactly the same oper- 


ations by Metals Reserve in Alaska, it:.does seem desirable that some thought 
be given to opening up local market facilities for Alaska’ mineral producers, 
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It nae been eugeosesd that particulaniy ‘Favorable seooreantty exists in 
Southeastern Alaska for an ore sampling and purchasing depot conducted: along 
the lines common a few years ago in the West. -In this district there is a 
considerable number of small mines and prospects from which under encourage- 
ment an important tonnage of ores may well be developed. Gol@, silver, ccpper, 
lead, zinc, antimony, tungsten, and various other ores are known to be’ present 
but in what quantity oan’ only be determined by mining.’ The various prospects 
are, in gencral, near the shore line and easily accessible from Ketchikan by 
water, If a local markct. could be made for the ores, with prompt cash settle- 
ment for small lots, it is believed that mining-would.be markedly stimlated, 
It is thought that a survey of the situation may well’ show such probabilities 
of profit that private capital may be attracted to the project, but the gen- 
eral benefits to be realized are so numerous and large that, if no one cares 
to assume the risk .as a. personal venture, consideration might well be given 
to trying here what has often been urged,: namely, a purchasing agency financed 
as a Territorial or Federal project, 


Attention has already been called to the need of a better market for zinc 
ores on the Pacific coast and to the impending demand there for slab zinc. 
While Alaska deposits will probably contribute to such an enterprise in time, 
the immediate demand for a zinc reduction works is broader and the supply of 
ore would be drawn from a number of the Western States. Even under. present 
conditions there are important producers of zinc ore in the West, and sub- 
stantially half the United States production comes'from them, At present.it 
is only at Trail, British Columbia, Kellogg, Idaho, and Great. Falls and 
Anaconda, kont., that there are zinc reduction works, although concentrates 
and other immediate products are produced at Utah smelters, The Kellogg, 
Anaconda, and Great Falls plants depend on electrolytic reduction, which yields 
high-grade premium-priced metal but is probably unduly expensive for making 
ordinary Prifhe Western slab zinc, such as is used in galvanizing. It is sug- 
gested that a careful survey of the situation might well reveal a sound basis 
for the establishment of a plant on the Pacific coast-using one of. the other 
types of ‘reduction process, This would stimlate zine mining not only through- 
out the West but in Alaska, and zine is one of the metals in which there is 
postwar deficiency. 


The stimulation and better. ere of sreeeeeclae in Alaska are - 
subjects that have received some consideration but warrant more. The old pros- 
pectors who found gold throughout the Territory are dying off or retiring, and 
those available have only limited knowledge of ores other’ than of gold. The 
University of Alaska, in cooperation with various local and Federal agencies, 
has: endeavored to. broaden their knowledge and to attract new men to.the field 
by tneans of lectures, labcratory demonstrations, and short: winter courses of 
study in the various districts, This work has becn helpful, and a hundred or 
more have at times been snrolled in such courses in particular cities, The 
Department of Mines maintains assay offices at several points:where service is 
free or at small charge. Its staff is available for consultation and advice 
‘oniany phase of mining and is widely appreciated, The Federal Bureau of Mines 
and the Geological Survey act also as advisers to prospectors, and the bureau 
has been active in trenching, drilling, and sampling. None of the agencies, 
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however, quite fills the gap bcing left by the dropping out of the old pros- 
pectors and the need for developing the base-metal industrics, | 


The Territorial Department of Mines prcsented to the 1945 legislature 
a well-worked-out plan for field stations, somewhat like the C. C. C. camps, 
for training newccmers in the various arts that any successful prosvector 
must learn. It proposed also a system for directed prospecting backed by 
limited subsidy in the form of grubstakes, Such a plan has been operated 
successfully in Canada, and it is to be regretted thet the legislature, by 
@ very narrow vote, rejected it for Alaska, This is particularly to be 
deplored because of the expected influx of ex-scldiers having many cf the 
desirable traits of future citizens but lacking the special knowledge needed 
in this particular vocation. It is highly desirable that this or some simi- 
lar project be reviewed and given careful consideration, especially by those 
concerned with reestablishment in industry of the returning veterans, 


Alaska is truly a large and attractive country with many undeveloped re- 
sources, but the number of bonanzas anywhere in the world is small and much 
hard work on small cr moderate sized deposits will be necessary to develop 
the wealth of the Territory. Industrial and social changes in the States 
have opened more attractive opportunities nearer home to many of those who 
in an earlier generation would have pioneered our northern territory. Changes, 
it is true, have also taken place in Alaska, although as yet not enough to 
smocth away many of the difficulties, Roads have been constructed, a main- 
line railroad has been built, and air travel has made the whole Territory 
easily accessible. One can now go by modern plane from Seattle to Nome in a 
long day; and remote mines and prospects, formerly reached only by dog sled 
in winter, may now be visited or supplied at any time. It is no longer nec- 
essary tc wait over a winter tc start development, It can be begun in a 
period of days rather than months, and: with modern tools, the bulldozer, 
light compressor, and small air drills, much of the back-breaking work of the 
earlier miners has been eliminated, This increasing mechanization of mining 
is especially important in Alaska in view of the high wages obtained there as 
a result, in large measure, of war activities, Things move rapidly in these 
days, and it may well prove true that development will come fast, but ncne- 
theless exceptional things are still exceptional, end ore bodies of great size 
or great richness fall into this category. A surer base for industry is the 
slower development as needed of smaller mines and of the less-well-known ores 
of the common and rare metals. It is pleasant: to record that these, together 
with water power, coal, and possibly petroleum, are all available in the 
Territory. 
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